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to brothers, . liſters, and other relations, is hecke 
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| Kchoots, conn 


Ew honourable, and 1 ag 
4 5 , A NS My 
This e appears to me 10 be a ver n 5 b 
i precarious one. SON connections between 2. | 
- richer and a poorer boy, founded, probably, on 
5 caprice on the one hand, and abject obſequionſ- 
. neſs on the other, ſeldom continue jong. Some- 
times indeed an honcurable union of equals may Cc 
lay a foundation for future friendſhip, of the moſt 
: endeared and permanent nature. And it is Es 
= poſſible, that ſome inſtances may have occurred, 
of- friendſhips formed, between youths. whoſe - 
_- fortunes were. unequal, which have been as 
beneficial to the one, as honourable to the other, _ 
But, as boys: are often ſeparated at ſo early an 5 
. and e into ig different ſcenes and 


der ch rities of: life, Mal and the C( 1 nfort 
[7 of mankind: chiefly. depend — And, that, in a 

public ſchool,” cheſe amiable ſcions of the ſoul 
bave not room to ſhoot, but muſt; of e | 


„ 


7 be miſerably negledted. > I 
If to this argument it be Pang .cc That i in 
1 a PUBLIC education there will be partialities and 
attachments formed: it may be replied, “That 
__ _ theſe are not of exactly the ſame nature, nor will N 
„„ have the ſame pr on e en 
35 ud ſuture happineſs. %%% 
It will, Perhaps, be > EE: „Ther i in oa ger 
ions and friendſhips may be 5 


n 


farmed; which may be of the moſt laſting, 


#: 85 . 5 


3 


ous enen in ad : 
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much weight. An 


bear witneſs to very few inſtances of chis kind; too 
5 few,” to. give” 4; WO ig of: force Ps : : 
f argument. . IS E 3:4 xo 3p FE 28115 5 


IV. SELF- GOVERNMENT.” t ende 
: 37 this term 
the friends of PUBLIC'EDUCATION ſay, a 


Ez forms, in a large ſchool,” of condücking oa : 
0 managing his own concerns, and of preparing 5 

— himſelf for a "Ready, independent, manly line 

of action in future life. Such a ſchool” they 
ſeribe 220 N Miniature 'of the Ho world 0 _ 


bis on In tc ſtand upon his own merit, to 
_ exert Frog? underſtanding and addreſs, to 


5 main nis 6 un Tante” and "Ui own:  Conſe- 


with. In this ſociety, it is faid, all diſtinctions 
1 re levelled. The fon of a nobleman Apen 
as an equal to the ſon of a peaſant; Inſig ighifi- 


© Wd illctemper,” folly,” ſelfiſhneſs, 'roget Ta. 


with the common vices of children (the ſeeds 
of ſimilar and ſtronger vices in men) are diſ- 
countenanced and diſcouraged, when” they are 
fore to meet with contempt and hatred.” And 
here, thoſe public: ſpirited and manly virtues 
. beſt, which only can ſecure the 3 
. and e 9 


; 2 | regions, the . of «hon © not to be ane . 
1d fact will, I perſuade myſelf, 


18 meant, e The Habit ch 55 


CS $a. 


6 = *> og depend per AR oil rok 5 
- and character, for the behaviour he meets 


„ 


den had. republics, be active and holder 
tes ngu r bably, far ſtrength and | 
daring, nacher N for morals, o literary 5 
excellence, gain an aſcendancy, aver the reſt. 15 
Phe other boys act under them, in ſervile 
1 theit burdens, 
ficht their battles, and avenge their quarrels, 


5 


e the love of gor 


8 6 ln 


iſſon ta their mandate, carr 


Hence are learnt habits of fawning and feryility, 
Obedience muſt be unteterved, under penalty of 
 fexere. chaſtiſement for rehellion Jo crouch,” 


in erder to obtain the good graces of one of 


theſe leaders of a clan, will prabably. be 


_ policy of a, younger, and more ti mid bay. „And 1 


- he will gbraig,, notice, AA. pRIre ras only, by 
flattery, or ſubmiſſion the moſt humiliating. 
The we often is, that, when he him- 
ſelf riſes. up to that degree: of ſtrength, hich 


enables him to aſſert his own eonſequence,- he 


Pfactiſes all che arts aſſumed by his form: 
tyrant. And thus, à ſyſtem of vaſſalage is 
handed down, from generation to: generation, 


d ir not Feng that all this is ag likely to 


produce \abjeneſs of mind as independence; 
and tacbulener, wy Proper x ſubordination „ 
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The greateſt object of Weh ion i 
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inthe gr LO TED, 


_ this Pe as to the anda ſhould : 


to „ kn, mould every ebene b be Sad = 5 
would be a dreadful bargain, to give up morals 8 

e or for any other accompliſhment.*. 
It cannot be denied, that there is certainly | 


far greater danger of moral infection in 4 larger, | . 
ekan in a ſmaller number of boys. A ſingle boy 


may corrupt many, and diſſeminate a poiſon,” of 
the 'moſt” rank and baneful influence. It is 1 
impoſüble, where the numbers are ſo large, to 
give that minute and watchful arrtention to the 


=. the paſſions,” and to the formation 75 
of the heart, Which is ſo] unſpeakably neceſſary 1 


in a good education. Boys, of a depraved turn 
8 mind, have often an unlucky: kind of wit, a 
| Se in their manner, e e them 25 
todo irreparable. miſchief. RES os. 
5 "ne is ae card 'vy. 4 very ingenious. _ 


"ey argument 1 e ew odds y 4 Z 5 
n gainſt them. But this effect he aſeribes — 10 85 
. the: er of education” at Bonn] POWs they 
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non qula virtutem dare poſſunt; ſed e ad. = 1 
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Ir. Ba es axon Public Far Private e 5 


come to e to the general diffipation | 
of the age, to Which even ſchools themſelves, : 
which ought. to be the nurſeries of better Prin- 
_ ciples; and better ahnen too 1580 q ently. -: 5 : 
| comma themſelves. Woʒß 7, 
If che fact be mae i 3 are 50 
greater danger i in a public, than a private ſchool, 
this will be, with many parents, a concluſive 
argument. Boys too ſoon, too eaſily receive 0 
the alarming contagion. And, When it is once ' 
received, it contaminaes the whole maſs f 
_ the ſoul, and. ſpreads. its deadly n through =» 
"= ry future ſtage of life.. _ . — 
EK It is however, contended, - « That 1 iin. 5 
| mured within the precincts of a private family, 
are often but ill prepared to ſtand; the ſhock 
7 future temptation; that they frequently ruſn, 
from the extreme of confinement, to the extreme 
. diſſipation, or diſſoluteneſs; and thus, atone 15 
bor former reſtraint, by future extravagance.” 
3 This may have been the caſe, where "the. 

: - confinement has. been. impolitic, . or. exceſſive. E 
But, as this is not neceſſarily attendant upon 
the private plan, it cannot be admitted. as an 

| eee argument againſt it. ij 51 851 5 „ 

It is to be regretted, that ſchools! in — 95 EE 

ob, almoſt. every deſcription, pay ſo little at- 
bdcdeention to the culture of the heart TY though Ap 
J compatiſon with all others, an object, 

=: = 8 * e no embelliſhments 7] 
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*. | 5 65 ' on » Public and. Private n 70 


of ee no advantages whatever, of any other = 


kind, deſerve a moment's regard, without it 
And it is, perhaps, equally to be TEEN : 

chat ſo few parents are proper to have the 

7M ole prog 1 eee of their own. T 


17 is 85 more re eaſy, to Gre es a ils RE” 


of: a ſchool, which you might call e FRE SCHOOL 7 


or VIRTVE, AND- or SCIENCE,” than to realize it 


in action. And yet, I fear, that many parents 8 | 


would not approve of even this. ſchool, if it were 


not likewiſe, Tur SCHOOL or EW Acco == 
rtsnuxkrs, 5 Which, with many, are of . | 


mn moment, than virtuous excellence.” | 
The "MIDDLE | PLAN, which we have already 

e ſeems calculated to blend, in ſome 

degree, the advantages, and to divide the diſ- 


3 of both the others. By enlarging 


a private ſchool, ſo as more nearly to approach . _ 

A public one, vou ſecure every deſirable advan- . 
tage for emulation. And, by having no more, „ 
than can be under the continual inſpection and N 

1 65 management of the maſter, you provide for that 


1 5 e and conſtant attention to da in- = 


2» 
"A 
3 4 


3 * The 99901 of f Philip © upon "ha birth of 1 his. fo a 5 5 5 


| under, „ pays ea high compliment to the philoſopher ; 1 bot 
. Arxiſtotle himſelf could not command - ſacceſs..- His | 


does not ſeem to have fully anſwered: to his tator's care, „ 


quot tempore Ariſtotelis n nagt eſt, cui CRE erudiendus.” — 
J oi  Gividual . . 


% Non tam gaudeo, quod natus eſt mihi filivs, quam 5 
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e beſt 3 


But upon every . the ede 1 


1 upon the ability, chte induſtry, and I may add, 

N particularly, upon the manner. of the maſter. 

The advantages of the beſt plan may be loſt. by 

\ incapacity and negligence. And even the worſt 

may have a temporary brilliancy, from the ſu- | 

= perior talents 9 * 5 1 who condudts 
| it. „ Ts 


The 1 i is 2 85 5 (IR, prone noY 


But, 8575 we reg A moment 4 „ 


Pect. to fee: any ſcheme, in which chey may 
all accotnpliſhed.” To keep up the continwal 


in the LY without 1 05 &l 


CSI 1 


vitk reverence. Let us imagine, connected wick 
renal abilities, that indeſcribably happy manner, 
Which we have already mentioned, but cannot 

enplain. There will probably be an eaſy. und | 
Willing empire, over pleaſed and unf 

ſubjects. It will be an empire over | 

Their ſubjection will be chearfully paid to one 
In whom they ſee, powers in their exe ſo ama 
vi Sings. connected wich a temper fo amiable, with 
manners ſo awfully engaging, with affections ſo 

5 RE and th a re FAS, e ee, 
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1 I difficult Reb ro which education ſhould be 
directed, we ſhall perhaps rather wiſh, than ex- 


SY 


| ieh of reverence, without intimidating— . 
ing 9 


0. 


i 


—— 


ma” inſpire courage, without es ng. 

BH without forwardneſs — and diffidence, without 
| dejettion—to adminiſter praiſe, without puf- 
ng up correction, withour exalp rating and 
Ready diſcipline, without enfet 
energies. —Theſe are forme of the grand 

'of education, on ee ER 
Who, that conſiders 85 ai Feulties of this work, 
£ the various-diſpolitions, capacities, and nurſe 


2 educations. of boys; and the different tempers, 
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ww 
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4 > 


| ews, and talents of parents. and maſters, 1 


not be e ready to make every candid allowance 
for „ And yet, who, that conſiders 
rs INFINITE IMPORTANCE, will not e 


poſſible ity 
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of Pran Fs the tiny, and EXTENSION, . 
| e in . ll 


: PR is to Ke hoticur 8 the ce age, 7 80 it i 
: has extended the empire of Sciucx, and of T 
S the Arts, ſo far beyond its antient boundary. 5 
| The ſpirit of Literary egterprize has gone forth, 
+” and has already won large domains from the 1 
regions of darkneſs. It would be matter of 
. wonder, and of lamentation, if, in a period % 

5 diſtinguiſhed, education, which holds To bigh' a 
rank both as a ſcierice, and an art, mould not ” 
have received ſome ſhare of the general improve- 
ment. But who will deny, chat much has been 
already done, t. to render the benefits of liberal eul- 
. ture more diffuſive, and more ſucceſsful ?. Much 
as we lament, that the object and aim of many 
1 parents ſhould be fo low; much as we ae 5 
many of thoſe frivolous embelliſhments, which 

are eſteemed the grace and finiſhing of modern 
modliſh — education, ſtill we · muſt acknowledge 5 
- with. pleaſure, that conſiderable advances have | 5 
been made, and that young perſons now enjoy 
manp aſſiſtances in mental cultivation, unknown 
» or e Tt he e e _ 


7 


att the toons 1 momen 


1 which many parents would Be Rappy 10 
ſes ſupplied, upon an unexeeptionable Pan. 
The ſtage which paſſes between a SCHOOL, and 


| - ' BVSINESS, is often a very diſtreſſing one to 2 
8 and an uſeleſs, if not a dangerous one, to 
8 young man. He has paſfed through the com 
mon forms of Claſſical Inſtitution; / He is rather 
1 too old, to continue to pace round the beaten: e 


of a px 8 4 258 e is too 0 ung te 
be truſted 

Add to 3 3 755 eee Wr Ge . 
been too confined and imperſect, to anſwer ies 
nobleſt ends, of giving a true enlargement and 
direction to his ideas, and of producing a 3 


27 . for general and important ſcienes. hes 
W hat ſhall be done to fill up this Sutin pos 


Eee yer unſpeakably intereſting, chaſm of nie? 
Alt is beyond meæaſure deſirable, that it mige 


be filled up witk the purſuit ef knowledge, in 
CO 229 5 a8 to e Nan d ings NY 8 | 


Every . e mot have cal . 


vier the ache, . ſometime e 5 or at e 
3 5 5 
f 5 Y : 


ent of W 640. e 
15 cation, is now almoſt univerſally adopted. And 
n we are confident, is nsceſſary, But 
10 produce a well-conceived and uſeful ſcheme, | 
in order to ſecure the moſt honourable Me e 
. and the moſt liberal encouragement,” - _ , 8 
There yet remains oN® DESIDERATUM in Edu- | 


: 4-2 
OE Ig 


5 


5 12 be, 5 1 
1 þ 


6 


le of ins the e of cares” and 
attentions which now preſs upon him. The de- 
line of life ſeems to call for: reſpite and conſo- 
lation. But how ſhall this receſs from buſineſs _ 
Her ſupported, without ſome taſte for letters! * 
I cannot figure to myſelf a more miferable fitu- 
ation, than that of one, who retires from the 
Hurry of the world, yet has no furniture of mind, 
to grace or to ſweeten his retirement? Unqus- 
lified for every liberal and ſuperior entertain- 
ment, he will probably ſink e into e, 


1 een lethacoyo is i 5 5 

It is che natural, the 1 with, a6 very. 
parent, whom the bleſſing of Providence has 
Faiſed to any degree of affluence, that his fon 
- gmay+ appear in the world, with character and 
5 accompliſhments, worthy of the reſpectable line, 
5 eme chich his father's: fortune may introduce 75 
chim. Mere money, without knowledge or | 
virtue, 116% contemptible and miſchievous, in 
exact proportion to its amount. He muſt have 0 
5 amuſements and companions. But theſe will be 


of. the loweſt, and moſt degrading caſt. His 5 


money, however, be will deem ſufficient to give 


him ſelf-conſequence. With flatterers, with the 
- b, it may. But, deſtitute of the beſt poſſeſ- 
g ions, he will be an object of contempt, to all + 


mien of ſenſe—and of r to ere, 5 


wit nad feines. 
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Here a boy muſt. ſtop. — 


„ Wichoür three ine em ef. 
upon that Plan of claffical education, Which way 
_ nerally, and, in my idea, very properly obtains 


at our common ſchools, no one will imagine, . 


that” the Knowledge there acquired is ſötgeient 0 e 


to improve and adorn the mind, in all its | 
ſtages. Such knowledge muſt be ſcanty, anc 
undigeſted-. There will be ſome ſhining Parti- 
cles, probably mixed with a large quantity f 
Alloy. Language is merely the ſcaffolding of 
ſcience. The ſhreds and fragments of ſenti- 
ment, which a boy picks up, in conning over 


the Latin and Greek authors, are "not" ſurely. 


3 — eeferyinig of the name, of regular and ſyſtematic 


Feen And yet, without ſomething of ſyſtem 15 
and regularity, ideas float in the head in un⸗ 


| formed maſſes, without method; or arrangement. 
The boy, who' excels in one branch, the know- N 


of languages, may ap 


N Wh has gained no more, muſt appear a 5 85 | 
boy. He that does not add general ſcienee to 
pProfeſſional knowledge, f is a mere pedant. And 


he who has not looked abroad from the Greek and | 
Roman claſſics into the other branches of a po- 


liſnhed and extenſive education, knows but little . 
of what is either moſt truly ornamental or uſe· . 


ts: But wWntkz ſhall that e and more 
 +Ainiſhed knowledge be obtained? l 
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; Ty words, he ug riſe to N be 


1 ; 
k e 
. jp ; y * 
i + 48 PIs 
$ . or > ; % 
N 4 a "> af *: 4 
* * - SE * 5 . $ < 1 * * ? 
; ip BY 8 
5 N - 7 2 « x: 
# . ö * 
8 - 
as ” — * my 
. 
x > * * * * 


95 eee e be e almoſſ the whole 8 
of what he had been ſo many years in learning, 
is forgotten. At leaſt, little remains, but the 
- withered * ſeraps of knowledge, gleaned in his 

ſchool, Alb the ſcience which a boy of an 
. Si turn acquires, AFTER THIS, muſt. be 
acquired without aſſiſtance. He has no precep- 
tor to direct him; he has no regular ſyſtem to 
purſue; his walks into the different ranges f 
liter ture n me ſj or „ JOUtAry,' red Bn. 
comfortable. | wp res 5 05 5 : 
For, wen :nowledge s taſte 
. os obtained ?—In a college, or univerſity Bode I 
But there, the expence deters: the danger 
-  terrifies. . Numbers of young men, many nt 
3 eee ee ane; mont 
nen one b ont Fin e 


of entravagance, diſſipation, and . 
habits, entirely inconſiſtent with me i 
. WE. 


Frugality, and attention neceſſary 
ſucceſs and do: il "ny line of life ane 
above all, in BUSINESS. bf 1 
8 ere, it is, that fo vary: 5 young 
. - who are. deſtined for trade, enjoy any 
| rege beyond thoſe of a grammar ſchool. 


It is granted, that the examples are too rare, 


tc thoſe-who have united, the manners of che 
Gentleman, the taſks of the Schalar, and e 
| N „„ . 


\ 


buave been ſeen, and 3 may Jill b bs SN among ds 
For who will ſay, that they are incompatible? 
or who would not wiſh that his ſon might 
exhibit ſo fair, fo amiable an aſſemblage of : 5 
See Perhaps, one reaſon Why they 
are ſo uncommon may have been, that thoſe 
places of education, e tend to form the 
Gentleman and the Seholar, have been un- 
x to the habits ne to the Tradef. 
man; whilſt the warehouſe, in which the Tradef- 
man receives his mercantile mould, is, perhaps, 

. equally unfavourable” to ſuperior! ornaments. / 
But would it not be poſſible, that the advantatzes 
of both mould be combined together ? In the 
houſe of a parent, or reſpectable "maſter, and 
amidſt general habits of buſineſs,” a young | 
man, who ſhould continue to devote ſome part 
of his time to ſtudy, would not be o much 5 
refined, as to be unfit for commerce. And, 


| CONNECTING: TOGETHER, "LIBERAL SCIENCE and 5 
COMMERCIAL. inbusrar! If the ſcheme appeats 
3 yet it deſerves a trial. It is, indeed, | 


perhaps, che happy art might be "learned, of —_ 


- far as 1 know, NEW. 1 have never heard „ 5 


2 bimilar eſtabliſhment. But it might eaſily be 


ends of its infritution. © . 
A plan of this nature, ina AR e * FI 


not . to me difficult to form, or to . . 
„„ IR „„ IE; 


, as ſoon as it e not © to e . 1 


8 ieren a general conviction of it ty, 
and a proper encouragement for undeertaking i it. 
This courſe of ſtudy ſhould not, I think, be a 
1 mere continuation of that of a ſchool; but, the 
NG application of ſchool learning to ſuperior objects. 
| Thoſe objects would probably be, Natural Pbi- 
 Joſophy, the Belles Lettres, and Mathematics; to- 
gether with ſome attention to Hiſtory, Law, Com 
- merce, and Etbics. There are Gentlemen in this 
town, ſufficiently eminent in theſe various de- 
partments of ſcience, to lecture vpon them wWith : 
reputation and ſucceſs. | One part of a COLLEGE 
plan muſt indeed be dropped chat of living to- 
gebther in common apartments. But, probably, 1 
the omiſſion of this would not be deemed. a loſs, 
by thoſe, who know the temprations which 
HoOften attend it. All the advantages 107 lin rar _ 
IT 5 improvement might be here enjoyed. - |. 1 
= A very important part of the plan ee be, 15 
1 . courſe of lectures upon NATURAL PHILOSOPHY, 
Z in its extended ſenſe, which ſhould pay a very: 
= Particular attention to CHEMISTRY, and MECHA- 
ois, becauſe of their intimate Shane ien with = 
= our manufactures. : 
io addition to theſe, | Courſes of lectures be : 


„„ a ETHICS, : = labor; kth he” e range 9 1 
the BELLES. LETTRES might, 4 rerſuade myſe cal, > 
"om en e : Yo door rg 


If. with es were 3 ſome: contin ed 


attention to LANGUAGES, antient and modern . 


and to MATHEMATICS—the, ſcheme would be _— 


ups in a manner highly reſpectable and uſeful. 
Some eſtabliſhment of this nature ſeems want 


: ing, to compleat the many advantages for N . 


cation, which are already enjoyed among us. 
Perhaps, few places can boaſt of greater advan- 


tages for the education of boys, in the firſt rudi- 


ments of ſchool learning. Our more public and 
more private ſchools have juſtly: obtained a ver 
d. Rugs celebrity, not only at home, but 
If, to ſo fair a foundation could be 
aa e a ſuperſtructure equally excellent, the 
Whole Sdlifge Wald e neee kong. 
/"8 able 4 

4: ſcheme . like that x we: are now e etchings 
„ ſerve as a very agreeable. Preparation for 


— 
B'S 


| thoſe, who, are deſigned for the LEARNED: rRO- 5 


%%//ͤͤ. — LO 


profound and ſyſtematical inſtructions, 0 
they would afterwards receive, in our more pub-⸗ 
lig and celebrated inſtitutions. And, to thoſe 
5 deſigned for the COMMERCIAL. line, 


rksstoys, by opening their way to thoſe more 


it would be abundantly. ſufficient, in order to % ” 


give that general inſight into ſcience, which 
5 | might. anſwer, che inlet rn 95 ene 
1 cultixation. 5 „%% 
We have already 5 IE interm TY 


ba e 2 ee and buſineſs, as: often at an 8 : | 


* 2 
8 2 7 1 
* * * 9 4 
8 . * Eh — 
i 


va bs ca N * 5 | uſeleſs | 


5 


drous one Jo 8 


5 if not a dingeto _ 
EO yet, ho would farople to ſay, that more depends 
upon this period, as to the formation of manners, 
of habit, and of fururt character, than perhaps 


- upon. any other part of life, - of equal duration? 


In this period, from fourteen to. ſeventeen. or 
_ eighteen years of age, the ttanſition is made from 
boyiſhneſs to manhood. The company, the 
tdttaſte, the plan of future life are now generally 
 _ <ſtabliſhed. In this ſpring, you behold the bloſ⸗ 


ſoms; you prognoſticate tie fruit. A boy, before 
the age of fourteen; very ſeldom ſees the end to- 


5 wards: which he is going. After that age, he 


begins to obſerve the point he mould aim at: 


1 Ai in all that Rave preceded: TC ed eg} 


} 


But what ſhall a young man ans during this - 

1 important interval? Shall he ſtay at home? : 

But here, probably, is no object before him, to 

fix, to entertain, or to improve his mind. He 

zs in danger; therefore, of falling into liſtleſſneſ, 

and languor; of flying from this inactivity, o 

. Irkſome to the ſprightlineſs of youth, into im 

proper and dangerous connections; or of feeking 
ö mpany, che conſequence 


for amuſement in gay, com 
af which is, diflipation and ruin. Hente, 
trembling parent oſten finds himſelf vbliged' to 
. fend 25 ſon W into — en * ever 8 


. defirous 


OR WS. 


and not unfrequently, he gets more of real knew 
- ledge, and of the proper bent and direction of 
the mind, in two or three years ee n 5 


— 
Sw, 


| ” for knowledge is not half ſ6-< 


defirous to keep 
becauſe he is Kenüble, he ee W in 
; dogs of. rene 1 oh Nt Fe _ 
vice. . 2 aa e e 
15 os ined adder: _ ao man e in 
: buſineſs," thefe are many long evenings, and 
many hours of avocation, which might be uſe⸗ 
fully and agrecably filled up. Shall all the 
Peep e of ſo many years, as have been ſpent at 


fſchool, be loſt; and buried in everlaſting oblivion? 


f Shall ſo much Pains have been taten, in laying 

4 ſoundation, and in erecting ſcaffoldings, and 
mall the mind never riſe from thente, to the 
8 a regions of literary improvement? »Shall 

a boy eloſe his ſchool; books, and, from that 
/ momegt, never open them again? Shall he bid 


furewel to ſtudy,” and condemn the labour and 


_ difficulty, which he underw-gnt in the ſtage of 
Fouth, merely becauſe be has not learned to 


= apph the AE: ey bene geg "0 its 
1 nobleſt end : Ss GI OVALE 


IIt is indeed argued) Haba « eee 
and buſineſt are incoffipatible ; and that a rafts 
bor the one; almoſt neceſſarily diſqualifies's man 
_ for: ſaccceding/in the orb. But ſurely a taſte 
Þ etrimental, as that 
rage for plesſure, which ſo univerſally, and almoſt 
axteſſarily prevails, where a better reliſh! has 
not previouſly been formed. Would got a taſte 
0 8 1 e be a noble agtigore e 


# the 
* ; +4 ; 2 a 3 
. . - — # 0 1 * * 
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| io allurement of corrupting lende 2 Would 8 


e young man be in ſo much danger of being 


drawn aſide into conviviality, or faſhionable 


5 | amuſements, if he had a rational and agreeable _ 
entertainment at home; if he could retire from 


; bis warehouſe, and relieve. his jaded ſpirits. by 
ſome animating ſtudy, and thus ſet a finer edge 
upon his mind again, A and e down- 
55 intenſe application? e ee ee 
It is plain, that many fea our e abe _ 
1 induſtrious and ſucggſsful, have many hours 


of avocation. Human nature could not endure 


a perpetual ſcrew.to- buſineſs, without relaxation. 


Might not theſe hours be often filled up much 1 
better, more honourably, more uſefully, more 


happily, than they commonly are? Would f 


mental cultivation, to a certain point, interfere 


wirh the neceſſary demands of buſineſs? I know, 
it is generally dba ſo. But it is true ib fact? . 
Shall we be told, „That moſt of our eminent 
tradeſmen roſe e low beginnings by un- 

remitting induſtry, whilſt thoſe; who ſet out witn 
fairer fortune and. Proſpects, made comparativelx 
little progreſs ??” But is not the reaſon of this, 
= our young men, inſtead of forming a manly. 


and cultivated taſte, fell into company ang 
n which effectually diſſipated their minds, 5 


end wnkured. abem for e agontion: to 858 : 
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FO, $67] There Hank hae young men too 
bockich for a warehouſe It is granted. But „ 
is probable, they never had a proper turn of mind. „„ 
for buſineſs. Their parts were wrong caſt. They N 
ſhould haye been brought up to ſome liberal 3 pro- = 
feſſion, - more. agreeable. to their genius. They 
were probably obliged to enter upon à line 
of life not correſpondent to their 5 ee : 

No wonder, they did not ſucceed |. „ > 
The object to be aimed at is, Te 0 give a boy, 
in theſe intermediate years, to which alone our 
plan extends, that degree of knowledge and 5 
taſte, which may make him more than the MERE 
MAN or BUSINESS. in future life. The point to 
' be-avoided;/ is, The giving him views, habits, and 5 
taſte, which may be UNSUITABLE FOR A Mau OF. | 
- BUSINESS, and which he would -have to. unlearn 5 
again, when he came to ſettle down. to o the regu- | « 
lar routine of a warehouſe.” | es 
How far it would be l to gain this 7 

advantage, and to avoid this diſadvantage, is 1 

à point of the utmoſt concern to determine. . : 
Might not a boy, for ſome years after he has been 

introduced into buſineſs, have ſome intervals 
allowed him, which might be ſufficient for 
de cultivation of his mind? Is it neceſſary 
5 that, the. moment he enters 2 warehouſe, vn 
5 ſhould lay. down this maxim I muſt now give . | 
ee moment to. ene muſt: have. but ons. 5 1 
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25 competition, ſuch as is aſſerted, between litera- 


oh cet —1 mot OD up bed Wenden aa 


. every'thoughe but oxz, that of getting money: * 


And even admitting, that there were ſome 


ture and merchandize ; if the plan we are recom. 


megding fliould in any degree interfere with an 


14 


| unremitting and excefftve attachment to buſineſs 


—is it neceffary that bufineſs ſhall be followed 


upon this laviſh and degraditig plan, to the 
excluſion of every idea, but chat of gain? 


Might not ſomething he abated of this over- _ 


5 3 diligence, and yet the mind, even 


granting ſome diminution of ea e upon 


_ the whole, an unſpeakable galner ? j TEES 


It would certainly be a high de as well 
as an unſpeakable advantage, to this riſing and 
epclere town, to have within itſelf an Inſtitution 
which would ptoclaim its taſte, as well as its 
affluence. It would be à laudable ambition, to 
_ aſpire after a literary, in addition to that mer- 
Cantile reputation, by which it is cpa dy fo. 
greatly Aiftinguiſhed.” RE e OE. 


The soctErx to which I Have: now Ow 10m ut 


of addrefling myſelf, has added no ſmall” de gree 


of reſpectability, in the eyes of our fellow- 525 


- countrymen, and even of foteigners. "TRY 
have ſeen, with pleaſure, a fer” of Gentlemen riſe 

vp, in the midſt of a place devot. 
as the friends of LI ERARVY and PHILosopmre 
excellence. An inſtitution, ſuch as I am now 
Recommending, e ſtrengthen that favourable 


impreſſion, | 2, 


'10'conmerce, 185 


5 5 2 to hs world, that in- 
_ creaſing wealth is accompanied with its rare, but 
honourable. attendant, increaſing wiſdom and, 
that thoſe, whoſe ſagacity and induſtry have been 
able to extend the manufactures, are equally 7 
defirous of extending the beſt 1 improvement ank 
embelliſhment, of their country. It would con- 
tradict the diſgraceful idea, that a ſpirit of mer- 
chandize is incompatible with liberal ſentiment, 

- and that it poly tende to c ntract and e „„ 
the mind. 75 od 
But, Gentlemen, ieee b of this 5 

7 alt: it is neceſſary, that it come before the pub- 2 
| lis UNDER YOUR PATRONAGE AND PROTECTION. 
hat cheſe inperfect outlines be improved and 
A filled up by your matureſt deliberations—That _ 
different Gentlemen . ſhall engage in different 
7 departments—And that the ſcheme be proſecuted _ 
with vigour, 1 85 e 2 hs nl | 
rance, 5, 
Vader ſuch : a e. and 8 fuch advan- 
| . it could not fail of ſucceſs. ; Perhaps i 985 
might become, in the courſe of years, like a rill, 
ſwelled in its progreſs by ſycceſlive. tributary 
5 ſtreams, a noble torrent, and e and adarp | 
e the: country all around, 
n Tha Sebeme . e being pi | 
7. „ and patroni i/ed by the socrx, the follewing 
5 Paper Was, at their defire, drawn up by the Rev. 
= Barnes, and circulated,. with the. annere 
|  Hftimonial from the PRESIDENTS, 1 
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: EEERE i is no 8 08 18 cept. e . 
which every perſon is more dee eeßly in- = T7 

tereſted, both as an individual, and as 2 member T7 
of ſociety, than i in EDUCATION, 0 Andi it is to the | 
1 of the preſent age, that it encourages, 
With diſtinguiſhed generolity, every wel- planned x 
mene the object of 1 is, to improve the 5 = 
ſyſtem of education, and to extend its beneficial | : 
cr I 

In few places has this liberal ſpirit appeared, . 5 
of late, more conſpicuouſly, than in e 185 

, TER. There are, indeed, few e which ave” * | 


. 1 See Du i, 458 ORE ee 
hae juſtiy obtained a very egen cele. 
5 1 both at home and abroad. „„ 
There is, however, in the opinion ck many 


0 e 


* 


zerſons, : deeply intereſted in the ſub⸗ 
ect, ſomething. eſſential ſtill wanting among vs, 
to compleat the courſe of education, for active 
and commercial life. In their judgment, a pe- 
riod ſubſiſts, in the life of a young man deſigned 
for trade, which it is not eaſy to fill up in the 
moſt advantageous manner. The want of a 
| happy tranſition from a grammar ſchool to buſi- 
5 „by ſome mode of more general and _ 
1 | Inftrydtion, ſuited to that intermediate ſtage, has 
been ſenſibly felt, as a defideratum of unſpeakable | 
importance. At preſent, there is hardly any 
\ middle line of education, between that, of a ſchool _ 
bor the elements of language and accompts, and 


+ A 


1 that, of a college the latter of which ſeems ber- | 


=... adapted for a profeſſional man, than for one 
. delgned for commerce, It is ſurely . 


that he ſhall 20% riſe, from words to things, from 


| language to ſentiment. All that he has yet been 


ence. And ſhall the labour of ſo many years . 
be nom loſt and forgotten, as it too commonly 


5 — 3 _ when'a young man leaves the ſchool, and en- 


ters 885 mi ?” N my Ly e 83 mixed 


5 doing, is only Preparatory. to real: knowledge. 
1 Language, of itſelf, is but a ſcaffolding to ei- | 


5 ' ; 


1 avPenton. SCIENCE, if the 


- That is, ought to exiſt. 


| #nd-caſyal ſentiment, 2 . 


or Roman Claſfies, conſtitute all the knowledge, 


which is to adorn and ſweeten the remainder of 


= bis days? Might not; then, this period be filled . 


up with great advantage, in the acquiſition 8 

5 re were the oat tl 

t hand, of 050 een and e app 
able plan? 5 

| o _ theſe e years, . 


. kalle, the habics, and the whole character of 
youth, may receixe indelible impreſfions. From ; 
_ years we are to date, his honour, his infig- S a 
- Nificance, or his infamy—his ſucceſs, or his ruin. - 
Ol hat infiate importance is it, then, chat this 
intereſting period be cultivaced wick the utmeſt 
diligence, and down with every ſeed, capable of | 
f . 1 e Ia, e Or eee in N , 5 


; Ke: 1 he 4 5 bs 157 


But 8 are e e 15 Pons 15 5 
0 ee e ſtage, as we have here ſuppoſad, does, 
They contend, that a boy | 


mold be ſet down, aan, as poſſible, to 


34 conſtant buſineſs; in order to obtain, by 

early initiation, all the habits of induſtry and 
Attention, neceſſary to future ſucceſs. —Such 

SBeontlemen will not ſurely ſay, That what a youth 

has acquized at fourteen years of age, fppoling 

Rica to have made ever ſo great a proficiency in 

| ſchagl learning; is ſufficient to conſtitute the 

To wle ot . mente racer herealter Or, 5 
es . that 
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5 higher degrees of 4 be 
_ incompatible With buſineſs! Atevertr + lber ud. LL: 
trade could not pöffbiy be utterec! IF it ele 
EF 2. who would not'wiſh' ro abate e 2 little 6 t 5 
dernen of the eee tradeſman, in 1 


5 ledge, and ava Ber 1 5 are 
many examples in Wiser we Point 
to them With pride and pleafire— df the Union 
HH of taſte for literature, with every neceſſary and 7 
deſirable requiſite for active and ſucceſsful com- 
merce. Who does. not with to fee the number 


31 5 2 


: of fuch.c "charaBers, o multiplied ..; among us ?. Who 
would not rejoice, thus to confute that degrading 
Warm, chat commerce only. Kerves to 'enfvoble. 
' = conttale the nobleſt TY 55 
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de the W 9: abe A Halter, 2 u. b. bee. 
ed by Mr. Henry, we ate. told; page 119. 4e That 
1 5 Io laid: u plan for, 4 ſchool, [deſigned forthe education . 
of the opulent citizens; where they micht be-qualified, 
i fill; che principal offices, of the republic, and might 
A not ſo much in thoſe points, which: the 
grammerians of the ſeventeenth century eſteemed the 
8 moſt eſlential branches of education, a8 in thoſe, which ; BEE 
the \Philoſophers and men of learning of th preſent ass 
have judged to be eſſential to the intereſts of humanity. _ 
Thi; Was at BEN, a Bs ene arts, 8 1 


52 N x: 8. 5 


kate, and commerce ee 
In the inſtructions lately ined: So the Loi; 


| tenant of Treland, to the. Earl of THO dec. * „elt 5 
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8 But, let u us s imagine a young man, engaging i in —_ 
| buſineſs; / at fourteen . or fifteen years of age. 
There muſt occur, for a feu years at leaſt, 1 5 
hours of relaxation, N "which, might be uſeſully and 
_ agreeablly: employe J. If the duties of the ware 
hbuſe employ the ee Part of the long winter 
evenings might be..ſpent, in a, more rational. and 
improving manner, than 1they * too commonly 5 
are — than, they neceſſarily, muſt Ben, of wen de 
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upon a plan for eee e e | 
are coming to ſettle in Ireland, is the following paragraph: 
Fs And whereas young "perſons | of rank and fortune, from 7 
"<a" parts of Europe, * reſortel "tothe! city "of. Geneva, to 
as profit from the ſyſtem. of © education eftabliſhed | EE 
i x Ander profeſſors: of eminence. in uſeful; and liberal ſtudies . 
aäland accompliſhments; and: whereas a Scheel or Academy 4 
„ 5 formed upon the ſame principles : in this kingdom, would | 
forward his Majeſty's Sracious diſpoſitions for the en- SI 
„ nagement of religion, virtue, and ſcience, by im 
proving the education and early habits of youth, and * 
done remove the iiſdueements to a foreign education ö 
1 8 | „being conducted with chat attention to- "morality 
. "A *virtue/'which* kath"diffingoiſhed” the tfablihments FF 
. in dhat city, ma) atträct Foreigners to refide in this King- 
e O64 Hike purpoſe * we do further pray and em 
eee, to conſider aud digeſt a plan for 4 School | 
and Academy of educatien, to be eſtabliſhed in the new 
<olony, - and to make 4 part of the-conftitution” thereof, . 
under ſuch inſtitutions aud regulations, and with ſuen 
ee mee vas may beſt contribute to the ends hereby 5 
eee At GN EVI, arts and mand fuctköres KHouriſh 5 
in the higheſt e befriended and affified + by: "the 5 
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n ane 5 d this = Ie 
put at home, and within themſelves,: they will 
ompany, and ſeek it, in taverns, 
in conviviality, and diſſipation. Hence, they 8 
will form habits, of all others the moſt un- f 1 
favourable to ſueceſs in buſineſs and againſt 
which, à reliſn for manly ſcience would have 
been, next to religion, the nobleſt antidote. 
5 Le the liſt of - hankrupts b be examined For ons 8 
Who haas fallen, a ſacrifice tod literature and 
ä refinement, it would be eaſy to point out a bun. . 
„ who have fallen, for want of that; rational, 
domeſtic, and delightful, entertainment, which 
| a» proper; taſte uot knowledge would have a- 
forded them... tie, e ne ts e : 
Few young men/are-admitred|to nana „ 
ness, till they are, at leaſt, eighteen yeats of F 
age. Before this age; they would not, probably, [EE 


On into e 


have prudence or ſteadineſs, to deſerve ſo 


a confidence! Till aben, their intervals of leifpre N 
give chem a perfect remiſſion from e e 

3, ins theſe intervals, ; 
if not carried: beyond a certain! point, would nt 
interfere with mercantile accompliſhments; At ö 
—_ afford a grateful receſs, from the buſtle 
and attention of buſineſs. It would! hereaſter 
give a man the babit, and the means, of filling e 
up Whatever leiſure he may command, in a 


pes of cheir min 
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5 r Aa choar — 
5 5 : 5 i in che, evening of life, he ſhould: wiff to 
: 5 . . | _ crling; or diminiſh, the multip licity of. cart 5 
| _ which naw TR pon Him, x i 1 0 f 
But -<obere; in the baten den, of things | 
a 1 cultivation be 
ebtaintd FT We have n ular "eſtabliſhed | 
means; for ſuch an acqwilition. There are 
bone young men, ſurely not the leaſt Wipe bie 
_ among us, Who are; w ch a daudable ambition, 
endeavouring co gleat fuck inſtruction, by heir | 
_ own ſolitary and deſultory efforts, For: want 
of proper aſſiſtance, their progreſu is neceflarity = 
flow; embarraſſed, and o un comfortable. They 7 4 
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ie foreign goldſmiths, eſpecially; uſe) in their: 
toys, a diſparity may bt ſeen; but the nearhem 
1 the reſemblance is ſufficiently; aſcertained: in 
5 general, from obſerying that ſubſtances gilded 5 
with braſs, or, as it is commonly called Duten 
leaf, ate not eaſily eee ien 2 
Rn. are: gilded With, gold e g wn . 15 0 ö 5 . 
Ike Romans were not only in poſſeſion.of | 
„ 8 metallic ſubſtance, called by them Orichalceum, 
_ ſembling gold in colour; i e 
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alſo 5 manner ak king it, 8 1 3 
from which, they made. it, were the very ſame, 
from which we make braſs. I am ſenſible, that 
in advancing this opinion, I differ from. authors 
of great credit, Who eſteem the art of making 
braſs to be wholly | a modern invention. Thos 
M. Cronſtiadt does not think it Juſt. to conclüde 
from old coins and other antiquities, that it is. 


evidently. proved, that the making of braſs ae 5 


known in the moſt ancient times; and 


authors of the . rench Eneyclopedie aſſure us, "that | 


our, braſs. is a very. recent invention. +. 
_ Pliny, ſpeaking of ſome copper. which had (i 


A near Cordula in the province of Anda „ 
1 in Spain, ſays, © this of all the kinds of copper, „„ 
Livian excepted, abſorbs moſt. cadmia, and 

| imitates the goodneſs of Aurichalcum.” t The 


the 


; - expreſſion, © c abſorbs moſt cadnia, ſeems to indi- * 


Pas 


At 


"iS, that the copper was increaſed in bulk, ä 


in Height, or in: both, by means of the cadnis. . 5 


3 it is well known, that any definite quantity 
of copper is greatly. increaſed, both in bulk and 
in x weight. when | it is mags into braſs N baus 
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ens here 1 bine 5 

| 4 - after ancient authors, cannot B been of the materials = 
our. preſent. braſs is, com paſed of, the art of making . 
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. 8 quæ in =s conjicinir, ut fat Orichal. 3 85 


a in egen; with ene : Thie . 
attribute of the copper when mixed with cadmia, 
Was, its reſembling Aurichalcum, We have ſeen 
from Cicero, that the term Orichalcum was 8 
ed to a ſubſtance far leſs valuable than gold, 
but ſimilar to it in colour; and it is likely | 
enough, that the Roman commonly called the 
mixture of copper and cadmia Orichalcum, 55 
though Pliny fays, that it only reſembled it; 

he, as a naturaliſt, ſpeaking with preciſion, 1 5 


5 „ the deal Orichalcum, which in 


his time, he ſays, was no where produced, from 
the factitious one, which, 1 its reſemblance | 
to it, had uſurped its name. Cs . 
Sertus Pompeius Feſtus . plas a e at 
virus Flaccus, * grammarian of conſiderable bh 
note in the time of Auguſtus.” In this 8 
ment, he defines cadmia, to be an earth which i 1s 


e upon copper, in order to change it into 


' Orichalcum.* The age in which Feſtus flouried 


„ ee aſcertained: he Was unqueſtionably poſterior 
to Martial, and ſome have thought that he lived 
under the Chriſtian Emperors. But leaving that 

point to be ſettled by the critics, if he expreſſed 


ghimſelf in the words of the author, whoſe work 
he abridged, we have how. him a e e 
"ON chan" was ee as a angie 85 9 


eum. Fel. de Ver. Nos ER ES on 51 x Rok * „ ; 4. i 8 
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and that the Romans ved it for the SS RN 
OY of copper into a metallic wre N in 1 = 
OW Augusta age, Orichalcum. 1 „ 
In oppoſition to this, it oüght 2146 cn red, - 
that forme underſtand by the cadmia of Pliny, not 
| -. calamine,. but native arfenic. ' They ſeem 6. 
haue been led into this opinion, from obſerving 
that Pliny ſays, lapis aroſus was called cadmia. 
_ ,i- Fo apprehending that by lapis erofus Pliny un- 
dierſtood a kind of ſtone which cauſed: ulcers 
and eroſions in the fleſh of thoſe who were occu- x 
b pied in. working it, and knowing that arſenic 
produced fuch an effect, they have concluded 
. cadmia was native arſenic.*_ This, probs. | 
bp is a miſtake, arifing from a misinterpretatioaon 
; + of the word, æreſus. Pliny uſually, if not con- 5 1 1 
_ applies that word to ſubſtances in which ' 
copper is contained, wirhout having any „ 
tothe actions of fuch ſubſtances on the fleſh of 
animals. Arſenic, moreover, when dne e, 3 
per, does not give a gold, but a filver-likeappear- fs 3 4 
_ ance to copper. And laſtly, Pliny'in another place 
| _ expreſſly fays, that the, ſtone from which braſs 
5 > - ' was made was called: cadmia now it is impoſſi- | 
E bie to. make; either bands. or. Capper. Hom. Aſlnjc. 
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1 % . Bibop of Land on Oric alcum. | 

- biſhop: of Milan | in de Sant chu 
fays, that copper, mixed with. certain drugs, was 
kept fluxed in the furnace till it acquired the 


_ colour of gold, and that it was then called 
| Aurichalcum. “ Primaſi Fus, biſhop, of Adrumetum i in 


Africa, in the ſixth century, obſerves, that Avri- 95 


chalcum was made from copper, brought to 
i golden colour. by 4 long continued heat, = Wh 
the admixture of a drug. Ihdoras,. biſhop, of - 
Seͤeuille in Spain, in the ſeventh century; deſcribes | 
5 Aurichalcum as poſſeſſing the ſplendour of gold, 
| and. the hardneſs of copper, and. he. uſes the very 
ho words of Primaſius reſpecting the manner of its 
being made. 1 The drug ſpoken of by tbeſe 
three biſhops. was probably cadmia. Prepared 
cadmia is highly 'commended b by Pliny as uſeful 
iin diſorders of the eyes, |. and. it is fill, with 
5 bus, under the more common appellation of gala. 
mine, in ſome repute. for the ſame OT 
Hence, conſidering the teſtimonies of Feſtus. and 
=: Pliny. to 8 ange e of, cadnia in making 


ON 1 namq; in kournace, e Wüntas ee 


7 40 admixtis, tamdiu conffatur, vſqz dum- colorem auti acti. 
- Fa et dicitur aurichalcum. Amb. i in Apoc. C. R we. - . 4 


* Aurichalcum ex ære fit, eum igne multe; et medica- - 


ER mine W e ad qureum „„ fennþc - 
+. PEP Prims, i in Apo. C. ps: 


* es, , . RT = 
KY 


4 Arriba Aan Oden ſplendorem auri, et duri- 5 1 ” 
„ Sie zris poſlideat, fit autem ex ære et igne multo, ae me- 
5 eee perducitur ad aureum colorem. 8 een 1 
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76 Big Laufen 1 
5 Elles 8 or a ſubſtance imitating ie - . 
0 of Orichalcum, we cannot have much - 
doubt in ſuppoſing, that cadmia was the drug 
alluded to by Ambra fe, and of thoſe who ſeem to 
| have borrowed,” with ſome inaccuracy of expreſ- T 
ion; his s deſcription” of 1 TnL, of 5 7 
| Orichalcum,” | 1 1 „„ 
What we call braſs Was ty in vhs 2 
Fives language called arcbal, and braſs Wire T2. 
is ſtill not unfrequently denominated f rl. 
Wow wecaninfer,from theanalogy of languages, CT 
that arcbhal is a corruption of aurichalcum, we 
may reaſonably conjeCture, that our braſs, which 
is the ſame with the French archal, is the ſame = L 
alls wich the Roman auri icbalcum.” © e 8 A 
; OP Though we may, from What ike” Been 1 
= - vaniced, conclude,” ' without much apprehenſion 
of error, that the Romans knew the method 
making braſs, by melting together calamine and 1 Ls 
5 copper; yet 1 the invention was . derived _ DE: 
5 to them from ſome other country. „„ 
We meet with two paſſages, one in e, 
A che in Strabo, from which we may collect, 
that braſs was made in Aa, much after the be 1 
manner, in „ it . gy to have been made „ el 
* None | „„ 2 
Strabo TOR us, lat in the environs K JF 
= . a city of Pheygia, A wonderful kind of | 
: T = | ſtone was met with, which, being calcined | No 
N became . and 1 being chen Huxed Wink 4 


ES: „„ On 5 


* 


— — es 


TO 75 9 LE} 


DE | 


„% he de of Lende n on,, 
5 - certain earch, dropped out, a filver-logking. me. 
tal, which, . being mixed with copper, formed _ 
5 a compoſition, po Fs ſome called Oban. 3g = . 
tc i is not improbable, 15 think, that this ſtone 


bt 3-3 


reſembled, lack. jack, or ſome other ore 1 


zinc. Blacks jack may, in a common wa of 
ö ſpeaking, | be called a ſtone. | It abounds in iron; 
and, when calcined, looks like an iron earth: 
it yields zinc. by diſtillation, ſometimes mixed 
. - with, ſilver and lead; and both the metallic 
3 ſubſtance which may be extracted from black 
+. 4+ and, the ſublimate which ariſes from 27 
1 whilſt | it is ſmelted, will, when mixed with. <br 
* ap) make braſs... _ „%%% un ut 
The Moſhned ehe country not fer fon . = | 
"oh e uxine Sea, and their copper, acgording to 
Ariſtotie, was | ſaid to haye become, ie 
and white, not from the addition of tin, 1 . 
from its being mixed and cemenes with an 
earth found in that country, #5: 2 5 coment- 
5 ing copper with an earth, is What e = 
praſs is made, by cementing. copper \ ths cala. 1 85 
© mine, which is often called, and indeed, has th. 5 


DE Erternal appearance of, an earth: and, that Afa Was } 
ei Jor: its cadmia or calamine, we haye 
1 the teſtimony of Pliny. f The copper of the 
e Wo ſaid to ae 8 80 EW 
„Stra. Geo. K m. „% TN 1 
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e dchine ad a1 ate albo „ ù NN 


colour. from. gold f and he informs us, that : | ” 1 
a che. veſſels of Daus there ere ſame de 
which, but 


- emits ry ſtrong; and ace 1 melt, 


this operation... Whimencls perten £9. 
either abſolutely, or rel. 


only much whiter than copper, "img: . bete 2 5 78 


is made with a certain quantity of a certain fort 
of. c 


of, ; TY | its 
chat 


ine, for there are very various 

low colour ie changed 
1135 5 * Ciorrou we have ſeen, ſuppoſes . DD S 
Orichalcum might have been miſtaken for N 7 
: e AS. e med >a 8 agen. TOs 1 
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De 


N a ditouiſiable. i in „ 


for che peculiarity: of cheir Mell ir „ 
have been impoſſible to ſay, whether the „ Y 
e made of gold or copper. This account 
Ver criptive of common braſs, Which . „ 
e made ele uble d perfect in 
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Landa 0 "on 2 ben, | 
The kings of Perſia," who preceded: he Darius 


- PIE} by Ariftotle, were in poſſeſſion of 


ſimilar veſſels; but they ſeem to have been rare, 


and, of courſe, were held in bigh eſtimation. 


Among {the" magnificent” preſents of gold and 


Gs ſilver veſſels, which. Artaxerxes and his counſellors 
gave to Ezra, for the ſervice of the temple at 


2  Feruſalen, there were twenty baſons of gold, and 


but two veſſels of yellow: ſhining copper, precious 


5 as gold, or, as ſome render the words, reſembling 
gold.“ Sir John Chardin, in his MS. Ste, 
has mentio 

and highly eſteemed there; and, as the origin 
of this compoſition is unknown, it might, for 
auglit we Know, be as old as the neee, . 

and be brought from thoſe more remote con 8 f 
die ind Perſia, where theſe two baſons were : 
given to be conveyed to Jeruſalem. . woo | 0 
: 1 beard, fays the note, ſome Datch. Gentlemen ſpeak 5 
2 EY 4 metal. in the Hand F Sumatra, and among be 
„ Macaſſars, much more eſteemed than gol 
royal perſonages alone might wear. It is 4 minture, 


ied a mixt metal uſed in the eaſt, 


; l 


I remember: right, of \gold and fel, or of wu 


ES, and "Reel. He afterwards. added to this: note (for the. 
Feolour of the int differs) Caimbac is ibis metal 


ompoſed o, gold and copper. I in colour nearly © 


reſembles the pale. carnation" rife," bat "a very "fine | 


ken ed pol - 1 8 8 . 8 Neva Nags ee, 
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theſe” writers, it is apprehended; knew very 


Bb of La a1 
dig of It, Sc. Gold * rot of k ly PE, brilliant 
"i colour; I believe, there i s Reel mixed. with the 4 
and copper. He ſeem to be in doubt about the 
compoſition on; but very PR ici ive as: to 00 bear 
and high eiation ?? oiss 40 e190 


3 \ently' made (in... India," ſeems to be rendered 1 Am 
| by both” Pliny! and Strabo.; © Plinytes 
Preſsty ſaying; that the Indians had no copp . 


* 


N 


cannot be made and Strabo repreſenting them 
as ſo ignorant of the art of fluxing metals, that, 


"according to him, if they had been poſſeſſed of 


the materials, they would not have hatt 3 
to uſt them for the compoſing. of braſs.” But 


DF: ih 


little 
of India. Strabo, in particular, laments his Wänt 
f materi iats to compoſe a: e account . 
India and few of the auth 5, from whoſe Works 
Pli ny compiled his natural Alg can be . 


5 "We. 


poſed to have had any intercourſe with that 1 1 1 


country. Strabo, moreover, contradicts both 
F obſervation; and his own. In deſeriding 
the great pomp with which ſome of the Indians 
were accuſtomed to celebrate their feſtivals, he 
bee of h 15 . e ech tables 
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Fang knew how to flux. it, to 
_ veſſels. of various kinds, and to gild it. Per- 


- 1 y 8 215 
* ISS SIT all en 5 Ori ap . gun 


r, but that they were Kilful metallurgiſts, 
form it into 


haps, dis Kuen ee Oh, which: the.veſſels 


7 ana col our 


— 


8 it ape 5 e PR 


v. and. was really.a-for 5 braſs, Ur 


made ak Indien ee 8 which it n oy 
not only that the Indians were not deſtitute of 


is granted that this is hut 4 conjecture, but. it is 5 


7 Pi 


not. devoid of probability; for,..o 


4 


Strabe 


lic e: i 
for gilt, cop per, nor the little ꝓrobahi 


cauldrons, and kettles, and ſuch yeſlels. as 
3 uſe, wopld, be gilded in 
e have reaſon to, believe, from bat has been 
obſerxed before, th 
Probably reſembling. ſome of 


„might, i 


i 
YE: 
* 
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acted. | 
4 i %F 2 
Fs . 5 


the Indian feſtivals, had been Jong, in use in 
Penſia; and that they were made of Indian cop- 
| gh know that wers 


N out any po 
found in India, x 


2 V 
« 2 


eee debe ces Gere ac, 
ſimilor, and all the ee mixtu 1 


which reſemble gold in colour. On the whole, | 


8 8 


che author, whoever he eee : 
a pu 9 


an, haye ealily, miſtaken. poliſhed braſs - 
5 — 
any pr nl 5 


aa peculiar kind e 


y 
f 


f 


} ' 


Lt 
/ 

i 

/ 


on the contrary all mixtures diminiſh its beauty; „ 


Ake ſilver, and were there not a neceſſity of 


: al; in 9 LY remote ages in nas, and in . 
other parts of Ha. Nor 5 
With reſpect to N it 18 See 

| ſuppoſed that there Were two ſorts. of 1 it, one fac- 
titious,. the other natural; the lactitious, whe-. 

ther we copſider its qualities or compoſition, 
appears to have. been the ſame with our bras. 

e the natural Orichalcum, there is no im- | 
 poſſibiliey; j in ſuppoſing, that copper ore may; be 

- 7 intimately blended its an ore of zine, or op 

ſome other metallic ſubſtance, that the com- 

Pound, when ſmelted, may yield a mixt, metal 

of a paler hue than copper, and reſembling 
the colour af either gold or ſuxer. In Ds Halde's 
 -huſtory\ of China we meet with the following 5 

Account of che Chineſe white copper. The moſt 

5 ex raordinary. copper is called. De. tong, or White 8 

copper: it is white when dug out. of the mine, | 

a and ſtill more White within than without. 1 mY 1 
appears b a vaſt numher of experiments made 5 5 0 

- ab Paking,'that its colour is owing to no Mixture; „5 


5 , for, When it i is rightly. managed, it looks exactly N 


mixing a little Tutenag,. or ſome ſuch metal with b 
| i to ſoften it, and prevent its brittleneſs,'- it 5 e | 

1 would be ſo much the more eee, Hi, 5 " 
this. fort of copper: is, perhaps, to be met with — 

| 0 where bur in ai and that we in The | 


%, 


* 
** 


5 province of 4 un- nau. Notwithſtanding Wbt 8 
is here ſaid, of the colour of this copper being | 

1 wing to no mixture, it is certain, that the 5 
Chineſe white Ci 

mixt metal; ſo that the ore, fron | 

extracted, muſt conſiſt of various metallic ſub. 

ſtances, and from ſome ſuch ore it is poſſible - 


Ts 5 re. Trans, vol.1 I. f. 16. 


ante on Gebeten. 5 


opper, as brought to us, is a 
m Which it is 


- har the natural: 'Orichalcurn, IiFever it eite 2 
may have been made. But, notwithſtanding 


that the exiſtence of natural Orichalcum cannot 


be ſhewn to be Anpöllible, yet there is ſome 
telſon te doubt, whether" Ph ever had à real e. 
iſtence or Nets 1907 tt Sul” 2919" 1 Eno 
e know of no huge iſ whit eh it is found 
at preſent ; nor was it any where found in che ; 
age of Pliny; nor does he feem to have known 
| hEbouyrey where” it ever had been found. He 


* as 


| g admits, indeed, its having been formerly dug 


out of the earth; but it is remarkable, that 
in the very paſſage, where he is mentioning by 
name the countries moſt celebrated for the 
production of different kinds: of copper, he 


| os ſays," in general, concerning Orichalcum, 


that it had been found in other countries, with- | 
out ſpecifying any particular country. Plato 
cke ge that Orichalcum Was a ching only 
talked of even in his time; it was no where then 
to Sag met e ee in oa e my PRI 


+ 
— 


1 had bene: Conan: 4 2 its mine 3 
The Grests were in poſſeſſion of a metallic ſub- 
ſtance, called Orichalcum, before the foundation 

of Rome; lor it is mentioned by Homer, and. 

by He god, and by both of them in ſuch . 

manner as ſhews, that it was then held in great : 


eſteem, | Other ancient Writers have pre 
themſelves in ſimilar terms of commendation; 3 
and it is prineipally from the circumſtance: of 
the high. reputed. value of Orichalcum, that 
authors are induced to ſuppoſe the äncient 
5 Orichalcum to. have. been a natural ſubſtance, 
and very different from the factitious one in 
uſe at Rome, and, probably, in Aſia, | and 
Which, it has been ew, Was ing different, 


* 


0 | 
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But this circumſtance, | la 5 con- 
fidered,* does not appear to be of weight ſuffi. 
cient to eſtabliſh the point. Whenever the 


method of making braſs was: firſt found out, 5 - | 


it is certain that it muſt have been for ſome time, 


| perhaps for ſome ages, TE very ſcarce com- 


185 K and this ſcarcity added to its real 


excellence as a metallic ſubſtance, muſt Tas” | 


rendered it very valuable, and intitled it to 

the greateſt encomiums. Diodorus Siculus ſpeaks 
of a people, who. willingly bartered their gold 
for an equal weight of iron or copper; and 
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in ſome views, is Juſtly eſteemed" the « 005 AT 
able of metals; in others, and thoſe the moſt 
important to the well- being of human kind, 
* 18 far inferior to iron, or copper, or braſs. : 
An individval,” whoſe life depended upon the 
jſſue 'of a fingle combat, to be decided by the 
ſword, would have no heſitation in preferring 
ford of ſteel, to one of gold; and an army, 
which ſhould be poſſeſſed | of golden armour, 
would not ſeruple to exchange it, in the day 
of battle, for the iron accbuntrements of their 


enemies. The preference of the harder metals | 


e gold, is not leſs obvious in agriculture, than 
in War; a plongh- bare, ſpade, 'mattock, chizel, 
doe ſaw, nail, of gold, is not for uſe ſo | 
TY valuable, as an ede of the ſame Kind made 

df ion or bras. Hence, there is no manner : 
bol abſurdity in ſuppoſing that Orichalcum, when _ 
fjttſt introduced among the ancients, . might have 
been prized at the greateſt rate, though it had 
0 been poſſeſſed of no other properties, than ſuch 
as appertain to braſs! When iron was either 
not at all known, or not common in the world, 
and copper inſtruments, civil and military, were 
almoſt the only ones in uſe,* a metallic mixture, 
reſembling gold in ſplendour, and preferable | 
to copper, on account of its ſuperior. hardneſs, 

: If: ON leſs liable to Tales myſt 9 | 
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Sell the attention; {of Sanking; keen 5 e, 


| ſought after, and highly extolled by: them.” Ts | 
Romans, no doubt, when it had been ſtipulated 


in the league which Porſenna' made with the 


85 ede na as PRE a Romano dedit + d 
Porſenna, nominatim comprehenſum i invenimus, ne ferro 

: nifi. in agricultura uterentur Plin. Hiſt. Nat. Vol, M. 
p. 666. Was Porſenna induced to prohibit the. Romans 
He of iron arms, from the opinion, which ſeems to 
habe prevailed in Greece two hundred years afterwards - 
ads, made with copper weapons, were more eaſily = 

| healed, than een Age SUR: Aaron; Ariſt. SOPs Ty IV. „ 
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m, 
after the expulſion of the Tarquins,” that they 
| hould not uſe iron,” except in agriculture, muſt 
have eſteemed a metallic mixture ſuch as braſs, 
at à tate not eaſily to be credited.“ It is not 
_ attempted to prove, that there never was 
a metallic ſubſtance called Orichaleum, ſuperior 1 
in value and different in quality from braſs; but 
merely to ſhew, that the common reaſon aſſigned 
_ fors its en Is not bio "ones as 18 e 5 
20 Gepe the hi ancient wiſer we Trae 
remaining, whoſe particular buſineſs it was to 
| ſpeale with preciſion concerning ſubjects of art, 5 
or of natural hiſtory, we ought not to be ſu . 
prized at the uncertainty in which they have left 
us with reſpect to Orichalcum. Men have been 
ever much the ſame in all ages; or, if any gene- 
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it may | 5 to bs more 3 3 

| thoſe who live in the manhood or old age of. _— 
World, than to thoſe. who exiſted. in its infancy 
' or. childood :/ eſpecially as the means of acqui- 
ring and communicating knowledge are, with 
us, far more attainable than they were in the 
times of either Greece or Rome. The Compaſs 
enables us to extend our reſearches to every 
quarter of the globe with the greateſt eaſe; and 
an hiſtorical narration of What is ſeep in diſtant 


countries, is now pofipirely. more diffuſed -than 
it could have been, before the ; invention of print= 


ing; yet, even with theſe advantages, we are, in 
a great meaſure, ſtrangers to the natural hiſtory 
of the earth, and the civil hiſtory of the nations 
which inhabit. it. He who imports Tutenag from 
the Eaſt Indies, or white copper from China or 
ee is ſure of meeting with a ready market 
for his merchandize in Europe, without being 
aſked any queſtions concerning the manner how, 


or the place where, they are prepared in Ma. 


An ingenious manufacturer of theſe metallic 
ſubſtances might wiſh probably, to acquire ſome 
information about them, in order to attempt a 
domeſtie imitation of them; but the merchant 


WhO imports them, ſeems to be too little in- 


tereſted in the ſucceſs of his endeavours, to take 
much pains in procuring: for him the requiſite 


information. Imitations, however, have been 


made of them, a and we . an n European 75 ute- 


Age, 


a 
| from Afr,” but reſembling them in fo. many „ 


p. As] an Song wits: ater” altern 
me qualities, from thoſe which” are brought . 


others, that they Have acquired their names. | 


; Sbwerbing of thi 85 kind may Have been the caſe | 


4 3 


with reſpect to Orichalcum, and the moſt a anei- 


ent Greeks may have known no more of the 
. manner in Which it Was made, than we we do of _ 
| chat 1 in "which. the Chineſe Prepare their white Fo 
= c they r may have had too, an imitation 


the original, and their authors. may have 


| often miſtaken the one for the other, and thus 
have introduced an uncertainty, and confulion ion 35 
into their accounts of it. 


There i is as, little agreement pee BY 


3 W concerning che etymology of Ortchal- 5 
cum, as concerning its origin, 1 Thoſe Who 
Write f it 4 durichalcum,. ſup 50 


fe that it is an hybri- h 
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ern 


3 dous wo ,. compoſed. of 2. Greek term fignify - j 
| ing Lope, and a Latin one Ggnifying, gold. ; 


Th e moſt general opinion is, that it ought | to 5 


1 be written Oriebalcum, and that it is com: 
pounded of two Greck words, one fi gnifying 5 
4 copper, and : the other * mountain, alid that 8 
8 rig uly. reader” i it by, Mountain Copper. * ; 


have. always looked 1 upon this as a very. _ 


1 deriyati on, inaſmuch AS we do. not thereby. dif- 3 
ting guith, Orichalcum from any other kind 'of 


copper; moſt cop mines, in every part oo 
- . N Vea 26 15 und i in mountainous coun- : 


6 The [7 pip of Landef on Oele, 


7 


tries. IE it ſhould be thought, that ſome on 4 


particular mountain, either in Greece or Aſia, 5 


formerly produced an ore, which being ſmelted 8 


yielded a; copper, of the colour of gold, and 
that this. copper v Was called Orichalcum, or the 


mountain copper, it is much to be wondered 
at, that neither the poets nor the philoſophers 
of. antiquity _ have beſtowed. a ſingle. line in 
its commendation ; for as. to the Atlantis, of 


Plato, before mentioned, | no. one, it is con- 


: ceived, will build an argument for the exiſtence 


of Na Orichalcum, on ſuch an "uncertain 5 


: foundation 55 and, if there had been any ſuch 1 
mountain, it is probable, that the copper it 


5 produced would have retained ' its name, Jult 


as at this time of day. we ſpeak of Ecton copper. 15 


i in Staffordſhire, | and of 3 5 5 
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a Ry to "them T would i ee a very ear 


derivation of Orichalcum. The Hebrew word 


r 


8 | or, Aur, ſignifies light, fire, flame; the. Latin n 


terms. uro to burn, and aurum gold, are derived 
from 58 inaſmuch as zold reſembles the colour ” 


% 5 


of flame; and hence, it is not 1 that 5 


| Orichaleum may be compoſed, of an i Hebrew, 5 
and 2 Greek term, and that 5/36 is rightly 


: : 8 N , £ * 1 
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re nder ed,  flame-coloured - copper. 7 5 confirm : 


i ation of this it way be 9 5 her the Latin 
: e Incidum, and the BY ; | 


I 
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5 both applied to Orichalcum by chai an. 

but I would be underſtood to ſubmit; this con- 
jecture, with great deference, to thoſe who are 
much better N Un: 1 8 F | 
I reſearches. af.” Fn e 8 
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Alkali, with ſome collateral OBSERVATIONS, 
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T H e ate itn of the Vegeta” | 
: ble Alkali and Nitre in many of the prin- 05 
5 ebe operations of Chemiſtry, render every, in- 
quity into their origin and properties, not ſimply 

- amuſing, but intereſting in a very high degree 

to every lover of this ſeience, and to every one 
f engaged in the Arts dependent upon it. It is i 

not, however, with the pretenſion « of advancing. 5 

5 e perfectly new, that I have preſumed . 
to offer the following remarks to the confider- - 
| "bf of the Society. 'My hopes will be fully 
anſwered, if 1 ſhould turn the. thoughts of any 


of thoſe Sa Gentlemen, who have done 


3 Pd £5 „ Pity 3 . | 
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me the honour to aſſociate me with them, to theſe 
ſubjects, ſo far as to lead to any new experiments, 


by which: the! qualities and preparation of arti- 
cles ſo important may be more perfectly in- 
veſtigated and explained, and the great expence | 
attending the preſent mode on ala nk or im- 
rn them diminiſhed. .. eg : 

The very curious procefs; Wc ec A Me. 

Birch, and related by you, Sir, with ſo much 

cuity” in the | Philoſophical” "Tranfa&tions, 

for procuring” the vegetable alkali from the 
water of dunghills, may be adduced as 4 a Proof, 
that very conſiderable improvements nee been 
lately made in the Preparation of this falt. 5 nd 
: as the ſum paid by the nation-to Ruſfia, and ke 
foreign ſtates, is no leſs than one POPE and fifty 
thouſand pou 
hint towards an improxement that can be ſu 
geſted i in its preparation, is valuable; eſpecial | 
as it is not impoſſible, that we may now alſo loſe, 
in a conſiderable degree, the advantage of that, 
_ which has been hitherto prepared for che : vie * 
theſe iſlands 3 in North America. . 

This alkali, 50 been long « 1 1 9 OY folely, | 
8 the combuſtion o vegetable ſubſtances, was 
by. moſt chemiſts conſidered, as; a produdtis of 
the, fre, 3 * eg ſeerer 8 aces of... 


e in- 
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or 1 33 flammable | 


nds per annum, for pot-aſh,* every. 
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es null is heb, 69 
bee part of the plant, with Te native ET 


the aqueous part being diſſipated in the proceſs. 
On the other hand, it was by a few. perſons 
conjectured, that the alkali exiſts in vegetables 
perfectly formed previouſſy to the combuſtion; 
and that the operation of che fire is nothing more, 


than a perfect ſeparation and diſſipation of the 
other Pr ane by 
_ Concealed, Ok: 3 ; 33 


ke e RO of this Jen opinion, it os . a 
alledged, that Meſſrs. Beaumꝭ and Boulduc f &. 
racted nitre, and other ſalts, of which this 


"Ui is the | ſe, from ſeveral plants by infuſion 


and dackBiont without incineration. . In anſwer 
to theſe obſeryations it was advanced, that the 
nitre, &c. thus detected, muſt be conſidered. as 
foreign, adventitious, and not eſſential to the 
plant, becauſe from the ſame ſpecies the quan- 
tity obtained at different times is extremelß 


variable. Its exiſtence, therefore, at all in plants, 


_ muſt be aſeribed to ſome: peculier circumſtances | 

of culture and ſoil; and in proof of this, it was 
' remarked, that it frequently happens, that the 
bee plants which contain much nitre, when 
theſe two circumſtances favour its dare ae 5 


contain none at als in dais waren., 
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| 76 .- Dr. "Wall on . b of the 
of theſe two opinions,” [that which inlinuntes 5 


| 158 the alkali exiſts in vegetables in its perfece 
ſtate, can hardly be admitted; at leaſt until ve 


have accumulated a larger collection of facts 
relative to this point. It is much more Proba 
ble, that the alkali, wherever it is found, whe- 
ther in conſequence of combuſtion or ' otherwiſe, 
is formed by ſome tranſmutation (if T may be 
allowed the expreſſion) of the native acid of 
plants, or by a particular combination of it N 
11 earthy and inflammable principles. eee 


— 
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P am inclined to adopt rhis doctrine, From the — , 


| PR following circumſtances, the two laſt of 
. which will alſo ſhew, that this tranſmutation may 
be effected without combuſtion; and therefore, 
that this alkali cannot be any longer rd 
as the creature or offipring of fire; OO i | 
Firſt, Thoſe vegetable ſubſtances, which cor 5 
tain the largeſt portion of the native acid, afford 285 
the largeſt quantity of alkali by incineration: 
and the quantity of alkali obtained is very con- 
fiderably increaſed by particular modes of apply- | 
ing the heat, which can only be underſtood” to 


operate, by bringing the ſeveral component prin- 


ciples of the vegetable ſubſtance | into cloſer con- 
: as and within the ſphere of each other s action. 
Secondly, This alkali is produced in a very 
5 conſiderable quantity by the proceſs of fermenta- 
tion, to which only the eee and aceſcent 
1 of e are Able. A 
. „„ "Third 5 


lng, It is produced in ke Ke 
both of animal and vegetable matters. 


In the two laſt of theſe caſes, we have not in- 


| and hitherro obtained the alkali ſeparate, but 
in combination with acids forming nitrous and 
other neutral ſalts. „ 0 

1 confirm chi! firſt of the 1 above - 
: Rated,” it is only requiſite, before this Society, to 
obſerve, that no vegetable ſubſtances furniſh. 4 
larger quantity of alkali than the extracts of 


plants, or their native eſſential ſalts. And in 


5 3 the common mode of preparing this alkali by 
ineineration, it has been often remarked, that 
even when. thoſe vegetable ſubſtances, which 


abend d with acid, are burnt with 5 cloſe ſmo- 8 


thering heat (as in making the alkaline falt of 


Fined 7 rb Aal, Ge. 1 71 
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07 achenius) the greateſt. part of the acid is gra- 5 


dually dimpated, and very little alkali is ob- 
tained; whereas, by a quick open fire, the acid 
: ſeems t to be intimately coagitated with the earthy 
part before ſuch a diſſipation can take place, 


and the produce of the alkali is vaſtly larger. . 
It is a common obſervation, how minute a pro- bo 


portion of alkali the aſhes of charcoal yield, 


compared to that which may be obtained by 


burning an equal ny of the ſame wood in 
a0 open . 


hs Thar. the. e alkali. is, e ” 
 copioatly in the natural proceſs! of vinous OW 1 


12 


„ dna $ Chemittry, by Lewis, Vol. U. p. 290. TE 
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5 ating. appears exinced by: he = bre iq 
Scbeele's curious analyſis of the tartar of wine, * 


This ſubſtance was long conſidered ſimply as 5 
a petuliar acid, debaſed, perhaps, by à large 
admixture of earthy matter: but no one before 
Mr. Scberle ever conceived, that it was A neutral 
ſalt, with a vegetable alkaline baſe. Vet ſuch 


his experiments hays ſhewn it to be, the alkali 
3 being, however, leeren Wih 


le acid. 


the Yew ta- 


His principal experiment. hich I relate, — g 
as ſuppoſing it unknown to the Gentlemen of the 
” Society, but only to recal it 25 ance FER Jem: 
|  brance) was as follows: _ ; Fn 
4 He diſſolved cream of tartaf in wy e 
| quantity « of boiling water, and added fine chalk 
in poyder to it until the efferyeſcence ceaſed; 
a copious. white ſediment. fell to the battam, | ; 
| which was the chalk, combined with 4 part of the 
- . acid of tartar; and the liquor, that floated aboye 
the precipitate, afforded, by careful, eyaporation, 7 
_ 2 cryſtallization of ſolpble tartar, Which is a 
compound of the acid of tartar, with the vegeta ” 
ble. alkali. Though perfectly ſatisfied on the © - 
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. e 8 Sees AY Rf: 45 Nala, 10 re. 5 
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* The l account of theſe expetimencs. is given 5 


5 Commentaries, Dk 1. EP: > bes 


LE in the Swediſh Tranſactions for the year 1770, but as that 
Work is not common in this kingdom, it may be uſeful 5 
to refer to an Abftract of this Memoir in any: e 


: A he ES ils 25 . 1 Ky. N — cd 
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1 was deſirous of obt⸗ ini 
this fact, by a differs 


mical work, 1 * trouk 
account of 1 it. 8 
1 poured, peta 


© Ex af Þ 


1 2 pint of boiling water, and immediately 15 
added two ounces of Glauber's ſpirit of nitre, 
conceiving that the latter, by its ſtrong attrac- 


tion to the vegetable alkali (ſo ſuperior to that 


_ of the acid of tartar) would, if chat alkali exiſted I 


ble e en Kit 6 an E 


ads Lines | 
r.to. have ſeen the proceſs in any che- Ef 


5 an Ones gs cream 8 4 5 


in tartar, detach it from its union, and form with 


it a perfect nitre. Immediately: upon the addi- $ 

tion of the nitrous acid, the cream of tartar | 
was diffalyed ; much ſooner than. might have 
been expected, from the quantity of water em- 


ployed; but the ſolution was probably expedited 


7 


by the change which took place upon the addi- 


tion of the nitrous acid. The mixture was then 8 
fer in the heat of a Water bath, and eyaporated 
to the proper degree for cryſtallization; and be- 


ing then placed in the cold; afforded a dram of e 


Well formed cryſtals, Which appeared, both by 
their figure and taſte, and by a with - 


AR 0 by 5 nitre. * we 
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1 ke quantities of he” cream or tartar 11 8 of 

nitre, uſed in theſe experiments, were taken at random, 55 

I was N TONY. to N fo 1 5 of that latter, as | 
55 1 e N 
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on the ous 5 3 the 


Ffbfhschete S bermwebt on cream of tartar, 5 
ier following concluſions reſult? That this 
ſubſtance is not, as has been commonly ſuppoſed, 
a peculiar acid, joined with impurities,” but that 
it is really a Tolpound: ſalt, containing an al- 
Kali joined with an acid; and further, that the 


alkaline falt, obtained from tartar by incinera- 


tion, is not generated 1 in the fire, 25 Was e 
5 in the TO” Ts 


NR „ ö N ö 8 3 RSS 
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might be AP falticient to detach at fe Oh. | 
future trials, the proportion might be ſo nicely 9 Bel Is 
28 exactly to anſwer this intention, and thereby the acid - 
of tartar might be left, after HF TORO "wi i 
Pure and diſtinct. 3 
'F evaporated the fluid 3 remaining 1 0 the cryſtallization - 
ſtill farther, and endeavoured, by the ſame mode of treat- 


: C 
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ment, to obtain more eryſtals, but without ſucceſs.” The 


evaporation was carried on, until the maſs became thick 
and tenacious. When ſet in the cool, it did not deliqui- | 
ate, or attract any moiſture, though I kept it a fortnight 
in very damp weather. By this circumſtance, and by the 
taſte, T judged to be principally,” almoſt entirely, a pure 
concrete acid of tartar, rendered a little more ſharp and 

_ penetrating by the adheſion, of a. little of the acid of nitre, 5 
which probably a longer continuance, and a little in- 
creaſe of the heat, would have diſtpated. May not theſe 5 
experiments, in conjunction with thoſe of Mr. Sebeels, 
(who has alſo ſhewn that the acid of tartar may be 
obtained pure in a concrete ſtate) lead to an improvement 
in the preparation of tartar emetic ?—But as this ſubject is 
not within the plan preſcribed for diſſertations of. this 
| Kind, 1 mall trouble the Society with only this i Ag 
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Fired Vegetable Alkall Ge. 


Ul. The vegetable alkali ſeems alſo te be, 
in ſome » inſtances, generated or formed by 


er 


Putrefaction; for nitre, of which it is an eſſen⸗ 


tial part, is 1 moe product Os a Futreſaktipe 1 85 


proceſs. ee eee ee ROTO 0 
l has og! Veen a: received Doric: in che- = 
1ſtry, that the nitrous acid owes its origin to 


| picrſifin : but that the alkali of nitre * | 
derived from that ſource, may appear a novel 


opinion; and yet it is deducible from the lateſt 
- obſervations, which have been N relative o 
the Fenton itt ITO 
When it was firſt "la by e e Hott | 
as Eaſt Indies, that nitre was there found on 
the ſurface of the ground, perfectly formed; and 5 
that it was ſwept up and collected for zuſe, 
without any other preparation; ; the account was 35 


conſidered in Europe, as at leaſt erroneous, and 


derided as inconſiſtent with the moſt eſtabliſhed E 


facts, concerning the formation of this ſalt. It 5 
Was alledged, that nitre, wherever produced by 


any thing like a natural proceſs, is always im- 


perfect, having 4 calcareous, inſtead of an alka- 
line baſe; that to make it perfect, a freſh ſolu- 
tion, with the addition of wood-aſhes, was in- 
_ diſpenſably requiſite, both for its purification, 

and to ſupply the vegetable alkali. | . 
un, was s the. language oh Cates a 


» Mane denn, i Lewis, o, ver 5 p. 206 


e 


- 5 x 8 
1 * 4 0 75 fs 8 y 5 1 4 * 
.. ' z | 
. 5 5 4 ly N 


pin ts | 


_ RET 5 no mean reputation, who may alſo, | 
without much impropriety, be conſidered. as a 
| modern. writer, his Diſſertation, on Salt Petre 
being publiſhed ſo lately as the year 1732. This 
daoctrine, concerning nitre, cannot therefore be 

| conſidered as antique, and on that account, re- 
as weak and groundleſs. Vet later obſer⸗ 


75 ow? have fully ſhewn, that this theory has 


been formerly too ſtrongly inſiſted upon. Au- 
chentie accounts of the mode of collecting nitre 
in che eaſt, very correſpondent with that alluded 
to above, have been ſince received from China, 
and the coaſt of Coromandel, which are cited by 
Dr. Watſon, * and prove at leaſt. (though more 
_. diſputable inferences may have been drawn from 
them) that nitre may, DE formed without the 
alſiſtance of art, or at leaſt, without the addi- 
tion of a vegetable alkali, or wood-aſhes, The 
account given by Mr. Bowles, f of the manner 
in which nitre is collected in Spain, ftrongly | 
| confirms this aſſertion. In both theſe inſtances, 


perfect nitre is obtained from the ſuperficial 


mould of the ſoil, only previouſly ploughed, and 
piled up in heaps. This mould or ſurface of the 
earth is formed in ſituations, like thoſe above 
alluded to, remote from the habitations and 


5 aer of men or cattle, e the 


275 8 
1 


5 vai: 8 e Vol. 5 p. 307. : = OE OY 
3h Dill Tranflation of Don . 5 Travels! in Spain, 
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As it appears, rherefore, that true nitre is pro 


daced in this proceſs, it is obvious, chat the 


vegetable alkali is produced by the operation of 


nature only, in the pntrefaction of vegetables. 
Th bat nitre is produced in the putrefaction of 
animal matters, has' been. confidently afſerted-by: | 


ſome chemiſts; and as confidently denied by 


others. Inftarices are alledged on the one hand,“ 


| of vitro” procured! from putrefled blood, urine, 


&. On the öther hand it is argued, that theſe 
| ſubſtances will not ſupply the materials of nicrey; | 
without!” the concurrence of ſome vegetable 

_ matter To diſcuſs this point: cheſs would | 


take a great deal of time, and requites extenſive 
| —_— but 1 think there is à common and 
Har fact, Which may be adduced to illuſtrate 


ve Da ee of Panete hen, 5 


| He 515 will at leaſt prove, that if nitre (and of, 


courſs the vegetable alleak) is not obtainable 


5 


from the putrefaction of animal matters only, 


the addition of a very ſmalf quantity of vegeta 
ble matter is ſufficient for its production. I argue 
from the quality of the ſaline effloreſcence found 


on old walls, which are expoſed to impregnation! 
from animal matters in a ſtate 6 Putrefaction. 


The wall of one end of my chemical ſchool, or 


5 laboratory, is almoſt entirely cove with 


ſuch am effloreſeence. The laboratory,” is a 2 8 
, oY hie N 


ou” 'waylred room under N ig 
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a ſeldom hay en I. ig byileof, tone; 
and therefore, except when the-fires are kept up/ 


for the lectures, or occaſional experiments, is 
| liable to be damp. The wall, to which I allude, 8 


5 is immediately under a retired paſſage, a very 


convenient place of retreat to foot: paſſengers 
under certain circumſtances of neceſſity. The 
ground, therefore, and the adjacent wall have been 

for years largely impregnated with excrementitious 

agimal fluids, int all the different ſtages: of putre- 
faction. The faliffe effloreſcence on ſuch walls 
islometimes ſuppoſed to be alkaline, and really 
to be the foſſile alkali; but that in this inſtance, 
with which others of a ſimilar ſort probably have 
ſome analogy, it was 1 ME e the e {I 
_ Ingrremarks Wii.. 4 15 

The ſalt deflagrates renal with 0 ob 
ſolphur, and leaves an alkali exactly ſimilar i in 


taſte to that of the nitrum fixum. At does not c 


deflagrate per ſe—It does not give out the ſmell 
of hartſnorn, or the volatile. alkali, when lix-" 
ivium. tartari is poured upon it either in a diſ- 
ſolved, or a dry. ſtate. A filtered ſolution. of i it 


ſuffers no precipitation, on the addition of lixiy. 


tartari. A ſmall quantity of this ſolution evapor- 


ated to cryſtallization ſhoots into long, filamen- 
tous, not cubical, .cryſtals, exactly the ſame as 
| thoſe. obtained from . an equal quantity of 
ſolution of nitre; by t che ſame mode of treatment; 
8 Ah the <Moreſcence on the Bs where | 
„ 


e 
; 
v 9 — _— 


e's, 


W appears t to 8 om * A "congeries._ * 
of ſpicula of this oblong hexacdral form, 2 mode „5 
of cryſtallization, which neither the foffile alkati, 5 


nor cubic nitre affect. 5 Theſe experiments ſhew, — 
| that the nitre thus collected, has neither a cal. 


4 


careous, nor 4 volatile 1 alkaline, nor 2 foffil = 
alkaline, baſe; but is in every 1 1 elpeck perfect. , 
nitre, generated principally by the putrefaction 5 


of animal matters, certainly without the artificial 
addition; of any prepared vegetable ſubſtance, | 
(prepared at lea by Es o UPI the 15 50 - . 
table alkal. SIRE * $a S341 M at - 
If you ſhould think, Sir, per Sei mt a” 
obſervations will afford any amuſement to the 5 


+ 
8 vou will oblige me by communicating. 
If, on the other hand, you ſhould think 
18 
* too trifling, ſuperficial, or tedious, I 8 the | | 
favour r bf ITY to e them. And am, VVV 
n th 1d. e 
e w great regard, 2 
be 44 9 . 43 We "56 45 7 E 
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10ER 8 N. p. F.R:S. . Fete 


of the Royal College of Phyſicians in. Edin- | 
| burgh, and Profeſſor of Medicine in the. Univer. 5 


fizy, of, Edinburgh, born at Aberdeen in — 4 


Was third. ſon; of Jams Gurconv, M. D 


feſſor of Meditine in King's College, 9 5 
ad of Anne, daughter. of. the Rev. George 
SChalmers, Principal of King's College there, 
The family; of Dr. Gregory, is o great antiquity 
in Scotland, and has for more than a century 
| paſt produced a ſucceſſion, of Gen emen, of the 
firſt diſtinction in the learned world. JAuzs c 
_ GREGORY, . Profeſſor of Mathematics, firſt at St. 
Andrews, and afterwards” at Edinbutzu, the 

Doctor's grandfather, was one of the moſt eminent 
Mat hemagiciang:of 1 the laſt age, the age of Ma- 
thematics. He invented the Reflecting Teleſcope, 5 
improved by Sir Iſaac Newton. His Opiica 
Promota, and other mathematical TE are ſtill g 
e sd 

| PN " David 


: F «he Dodor's a pu bed an „ 


| lent and complete Treatiſe of Aſtronomy, found- 
| iples, and explanatory of the Fs 
doctrine, of Sir Haac Newton. James Gregory, 


: ed upon the 


MN. D. the Doctor's eldeſt brother, ſucceeded 
their father as Profeſſor of Medicine in King's 
College, \berdeen: and the Doctor, of 5 


5 we write, has left a ſon, ho now holds the — 0 8 
of Profeſſor of the Inſtitutions of Medicine in the 
5 * niverſity of Edinburgh, made vacant by che 


ion of Dr. Cullen to be ſole Profeffor * 

Practice, after his father 35 death. It ſeems to 
be the deſtiny of chis family, to enlarge ſeience, 
and inftrut'mankind; and we we dh it will long 


85 hold this honourable diſtin&ion. 1 . 
Though Dr. Gregory's father died 3 10 nis 1 a 


2 fon was very young, his education was her 


- and! ſucceſsfully conducted by able and fkilfol | 


= perſons,” who were attached to his father OY 
= family, as well as to the duty they owed to their 
= pupil. In ſuch a happy fituation for improve- 


EZ ment, Dr. Gregory made a rapid Progreſs in 


nis ſtudies,” At Aberdeen, he became her. Bl 


3 acquainted with the learned: languages, and with 
huis dyn; here he finiſhed his courſe of Phi. . 


| dae. and his mathematical ſtudies; ; for. 
4 Hike the reſt of his anceſtors, he was deeply _ 


verſed in mathematical knowledge. And in this 55 I 5 8 | 
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Alſton, on the Materia Medica, and Botany 
Dr. Plummer, on Chemiſtry— 
a elegant and favourite ſcholar of Boerhaave, on 
the Inſtitution, of Medicine — of the e 
8 Rutherford, on the Pre ci 


. . to 1 in 17455 rpg} to Res in 1746, EE 


has ee a PER 8 and has 
learned to ſpeaks the language of common v ſenſez 
and to adorn. itſelf with the graces of taſte and 
_ eloquence, , Nr. Gregory cultivated an „ 
and juſl taſte, clearneſs and beauty of expreſſion, 
with preciſion of judgment, and extenſive khow- 


_ ledge. With the cirele of ſeience, he poſſeſſed + s 


a great ſhare of common ſenſe, and of the know: 
edge of men. This he diſplays in his writings; 
and evidently carried into his profeſſion a ſpirit 
congenial to that 8 the Gerard's and Beattie 8 


Gentlemen, with whom he Men in the « en 
. ane of friendſhip. . EB 


e 


. ſtudy ; in languages, : arts, 8 1 Cars in 11742 | 
he went to Edinburgh. to. ene the en * 
5 | | 1 medicine. Re Pu, 8 7 


BE * 
Os 103 (5% 


Having. „ tie 5 of the 


N e Dr. Alexander Monro, the celebrated Pro- 
feſſor, and Father of Anatomy thereof Dr. 5 


Fr 


1 ol 


Dr. Sinclair, che © 


* 
45 4 , 8 F of we V 
e 2 bY 4 73 2 ff 5 1. 21. ; 


Wnile at . To received. a 79 a 
. 1 of the eſteem in which he v was held by thoſe 
ED e e and by whom, he had een edu- 
3 „%% T . 1 


e of Medicine —he 


j 


. . in . 3 ak Doctor ve. Phyſic | 
_ conferred upon him by the Univerſity of Aber- - 


* * 4. 3 2 


| deen; and when he returned there from Paris, 
8 he was appointed Profeſſor of Philoſophy in 
King's College. He held chis profeſſorſhip for 


. three or four years, and during that time he gave 


= lectures, or rather a complete courſe, according 
to the method of education in that univerſity, | 
on the following important branches of know 
ledge. 1. Mathematics. 2. Natural and Ex. 
5 perimental . 15 8. e ang Moral 
= ieee „„ 0 
Aa his: . to . . 1 Was 


. 8 Fellow of the Royal Society, and culti- 


vated the acquaintance, and fixed the eſteem and 
friendſhip, of ſome of the moſt. e 


literati there. Edward Montague, Eſquire, an = 
eminent mathematician, and ee man, main. 
tainecꝭ a firm friendſhip for the Doctor, „ e 
on the ſimilarity of their manners and ſtudies. 
His Lady; Mrs. Montague, and George „„ 

1 Lyttelton, were of the number of his friends; 85 5 | 

 . anditis not improbable but he would have counm 
tinued in London, and practiſed there in his „ 

profeſſion, if the death of his brother James 
Gregory, M. D. and Profeſſor of Phyſic in Kings 

Cqllege, Aberdeen, in 17 56, had not occaſioned 5 


his being recalled to his native yniverſity, to 


fill the chair of Profeſſor of Phyſic, vacant by 5 N 
bis brother; s death. NE es ns in inn „ 
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now CIAL: to be active: he) . a . 1 
lectures in phyſic, and 8 in his . 
bon, with univerſal applauſe. ty 

In 1766, on the mournful e 25 the 
Send Dr. Robert Whytt, the ingenious Pro-— 
feffor of the Theory of Phyfic at Edinburgh, T ; 
Dr. Gregory was called to ſucceed him, as bis 
| Majeſty s firſt, Phyſician in Scotland; and, about 
ws ſame time, he was choſen to fill the chair 
of Profeſſor of the Practice of Phyfic, which was 
jut reſigned by Dr. Rutherford ; the Truſtees 
of that Univerſity being ever attentive to += 
port the high reputation of the celebrated ſchool 
of phyſic there, by drawing to it, from every | 
quarter, phyſicians of the moſt approved talents 
and qualifications in the ſeveral branches of 
medicine, they ate appointed to teach. Dr. 
Gregory gave three ſucceſſive courſes of . 
— leQures. _ Afterwards, by agreement with his 
_ ingenious colleague, Dr. Cullen, they lectured 
alternate ſeſſions, on the Practice a ne Inſtitations 
of medicine, with juſt and univerſal r batis 
till the time of Dr. Gregory's death. PE Om 

The doctor having attained che firſt ae. 
1 his profeſſion in his native country, and the 
moſt important medical ftation i in the univerſity, 
far from relaxing from that attention to the 


duties of his profeſion which had raiſed him, 


endeavouted to merit the rank he held in % 
. in che _ "by . we 80 
046 exertions 


3 e and affiduity, It was 1 — 
_ this time of buſineſs and ocupation, that he 


„ „C etna” 
ting of Dr. Greg "Yu © 


prepared and publiſhed his Practical Syllabus _ 


for the Uſe of Students, which, if it had been 
1 1 ed, would have proved 2 very uſeful book 5 5 


of practice; and likewiſe, thoſe admired Lectures 1 


bein 
el he approach of diſeaſe, and apprehended, 


| death, which, indeed, too ſoon put a period 


on the Wich Vale ang; Fay” of a Phy- 2 
regory, = b years before his at. ; 50 : 


an hereditary and.cruel gout, the premature 


to bis life and uſefulneſs. In this anxious . e 
expectation, he had prepared that admirable  _ 


© Hr paternal ſolicitude and ſenſibility, - «A. 7 
Father 's Legacy to his Daughters. But for ſome 


bad been as well as uſval; at midnight, he 

Vas left in good ſpirits by Dr. Johnſtone, late 
Fiete a Wonceſter, at that time his Clinical 
Clerk pet, at nine o'clock in the morning of 5 
5 | thecemch 1 Ore, 709,08 6 was ere lead 


ys, and even, that preceding his death, he 27 
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„ 9 3 1 junior, os of Worcefler, l „ 


9 5 ns a much {amented martyr to a noble diſcharge. F 
Auty, in attending the priſoners ill of a-fever in Worceſter |  _ 
Z jail (278g). He attained, at an early perind, to gent 
: and deſerved eminence in his profefiion : and will be ever | 
regretted. as 4 phyſician of great ability and genius, and „ 
as one of che moſt pleaſing and benevolent of men; . 
* ſnatched from his friends and country, when „ 
. 5 N . and uſeful to them, e 


: | s + 2 1 85 BR 5 ; 
ZE br. „ 
3 3 . 


— Dr. Gregory was | tall i in peoſen hdd t 


the ſweetneſs of his diſpoſition and = 


countenance, as well as for the eaſe and openneſs _ 

of his manners. He was an univerſal and 
| elegant; ſcholar, an experienced, learned, ſaga- 

Seis and humane phyſician—A' profeſſor, Who 


had the happy talent of intereſting his pupils, 


and of directing their attention to ſubjects of 
importance, and of explaining difficulties with 
ſimplicity and clearneſs. He entered with great _ 
warmth into the intereſts and conduct of his 
hearers, and gave ſuch 48 deſerved it every 
8 encouragement and aſſiſtance in his power * 
open, frank, ſocial; and undiſguiſed in his : 


life and manners,  fincere in Ny GIG; "a 


Ms . tender ehvuſband and father: an unaffected, . 
cChearful, candid, benevolent man — a faithful 


e Dr. Gregory s unexpected death, in 5 


7 8 the heighth of his uſefulneſs, and with appear- = 
ances which: afforded hopes of its continuance | 
tor a much longer period, was univerſally 

| amented/ as a public, no let 
e and ſcience, genius, and Wort inn 
| long weep over his graue,. "I 


leſs than a private 


Dr. Gregory married in 17 5a, 3 5 [ER 


FE oj daughter of William Lord Forbes: he loſt this 

_ amiable lady in 1761: ſhe left the doctor three 
_ - fons and three daughters, viz. James Gregory, 
M. D. now Profeſſor of Medicine in Edinburgh. 
105 PorothearmAnne—Elizabeth+—William, e 
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22 nun. of Dr. Greg. . 


of Baliol College, Oxſord, and now in 8 „ 
n—all now ON e ee who wed. 8 
in . Tos . of; 18 e vo 1 2 * 3 6 5 ws IT yy 7 
95 ou; I r * 0 R K 8. 3 


1 5 See Viv of che 1 7 5 : 
| Harps of. Maha with. thoſe, of the Ame, | 


8 This ws _ acks: wh firſt ks to a ie 3 5 
- FE at Aberdeen, and without the moſt e 
diſtant view to publication. Many hints are 
rhrown out in it on ſubjects of conſequence, 85 


| with leſs formality, and more freedom, than 
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The ſize of the book may have ſuffered by  - 
this n e but the value of the matter 
has probably been increaſed, by a greater degree 
of: originality, - and of variety. The author 
indulges himſelf in the privileges of an eſſayiſt; 
he touches many intereſting ſubjects, but with n 
1 maſterly, a bold, yet a judicious hand. This „„ 
5 work, like another of great fame, may be called „„ 
a chain, the links of which are very numerous 
E 8 5 yet all connected together. We know „ 
the author the better for the rapid judgment 
he paſſes, and cannot help admiring the good- „ 
neſs of his heart, and the benevolence of his 
5 vievs, which have an obvious direction 5 
raiſe the genius, and to mend the heart; . 
5 ve concur with him in e „ 
. 15 1 „ view E 
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”» view. NEE Aae ne 55 the ſafeſt; Which 
cConſiders it as formed fer every thing that is . 
. e and great, and ſets no bounds: to it? 
„ capacity and power; but looks on its nar | 

285 attainments as trifling, and of no account. 
__ Phe Comparative anatomy of brute 1 oY 5 
1 has (as öbſerved by bur author) been the ſource 
ol moſt uſeful diſcoveries in the anatomy of the 
human body; but the comparative anima! 
cconomy of mankind, and of other animals - 
comparative views wf thei {ſtates and manner 
© of ziſer dar been little Aare Laſtinct is 

PE principle common to us, and the whole anima! 
World: to animals; as far as it extends; it is an 
inlallibie guide In man, reaſon is but a weak 

principle, and an unſafe guide, when compared 
d. inſtinct. Of chis, curious inſtances are men- 
*** tioned. In the bringing forth, and in the 

_, nurſing of their young, the advantages of brute 
1 inftint'over the cuſtoms which have been taken 
up by rational beings, are placed in a ns 

5 1 Numbers of morhers, 28 wel as infants, 
die by the management of prepoſterous art 
child- bearing, and afterwurde, by mothers omit. 
ting the duty of ans! natural duty. and 

obligation, Which contributes no leſs to the x 
_ fafery, health, and beauty ee en chan wn 


does on mags the” TORE > and) N of e 
e * e 3 N g ; $2; oy Pe e 


| > The recent improvements which n een 
made in the art of midwifery, and in the methods 5 
1 ol nurſing children, are owing to the obſerva = 
tions of nature, 5 the imitation "Or en, e 

tie propenſities. bets Pa do Hers ho ol nlan © 

| In chis firſt Afoourſe, our 1 propoſ 


e race, by deſerting a luxurious _ 8 1 
artificial, and following a natural courſe of life. 8 
In chis manly: way of rhinking, he is conſtantly. 
aſſiſted by keeping in view the natural hiſtory of : 
animals, and the manners of ſavage , nations, 
which reſemble them, ieee Shots ade en 
tive 7e propenlities. | e „VVV 8 5 
In th | facceeding, 59 purſes, / „ PRs 9 5 
L treats with great perſpicuity, taſte, and. diſcern= 

ment, »of the ſuperior. faculties which diſtinguiſh _ 
x man from: 258 reſt; of le ee e U and 5 


12 5 1 


t . 
* . 


arrives at N eee 0 111 01 . 
_ raining and ingenious work. The Wen . 
hich ariſe to mankind from thoſe faculties 
T - which- diſtinguiſh them from the reſt of be 
3 > anal world, do not ſeem correſpondent to What 5 : 
”— N 85 = De reafonably expected from a proper 
- Wertion of theſe faculties, not even among the 
few "who have the greateſt abilities, and the © 
| _ greateſt leiſure to . them. The . „ 
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eig e IN ne to inquiries, ee are 
either of little importance, or the materials of 
Which lie in their own minds. The bulk of 
mankind are made to act, not to reaſon; for 
which they: have neither abilitic nor leiſure. 
They who poſſeſs that deep, clear, and compre- 
henſive underſtanding. which conſtitutes a truly 
— Philoſophical genius, ſeem horn to an aſcendency 2 
and empire over. the minds and affairs of man- 


5 


kind,; on 55 would but aſſume it. It cannot be 


expected, chat they mould poſſeſs all thoſe 
. P talents which are requiſite in the 
ſeveral ufeful and elegant arts of life; but i it is 5 
N alone, 1 are fired x why direct and Legulace 4 
the application. FF 


4 


The author put his name to the rad $2 3:50 Y 


. this work; many additions are alſo joined 8 


it; and it is dedicated to George Lord L yitelton, | 


who always profeſſed a high eſteem for the author 


and his writings. This work, in fine, if the au- 
thor had left no other, muſt convince every one, 
that, as a man of ſciehce, he poſſeſſed extenſive 
knowledge, exquiſite taſte and judgment, and 
great liberality of mind and thought; and that, 


as handſomely. ſaid by our inſtructive poet, 


Mr. Hayley, in quoting this engaging little i 

volume, in his Eſſay on Writing Hiſtory. . << He | 

wie s e e as 12 5 heart to great 1 
% 8 HOWE 


3 
3 


1 RE 15d 3s july ranked at 


the moſt amiable of moral Writersñ? a> 
112 OBSERVATIONS' on the Dorizs ad Ortibns 3 


1 a Pavsician, and on the wh 0m of” PROSE- „ 
8 evTING Engyrares: in ParLooPHy. | e 


This work was firſt publiſhed” in 470 by 


e WhO heard the Profeſſor deliver them in e 
lectures; bur they were acknowledged, and re- e 
publiſned in a more correct form, by the author, - 


in 1772. In the firſt lecture, the Profeſſor, in + 


i repreſenting. what the character of a phyſician | . 
ought to be, diſplays the moſt noble and gene 5 
rous ſentiments on that ſubject; and all that 
knew him allow, that no one bore a more exact 
reſemblance to the fine omg which Te here. fs 


PATSY 
A 


5 avs, than himſelf.” „„ 


TT gay br pyk ie is to be main > 
So ns by the ſuperior learning and abilities of „ 
| thoſe who Banter 3 by the” Tiberal drier oe a . N 


which « diſdain all ener, which invite | 4 Ns. Db” 
inquiry, and which, by this means, boldly bid 
deflance to all that illiberal ridicule and abuſe, 
: which medicine has been ſo much expoſed 6 


In the Tecond lecture, he ſhews the method of Iz 


5 Proſecuting inquiries in Philoſophy, with an ob- 
_ vious direction o . as one of i its Prin- 
Ds E.. branches. VE 5 


III. The next Woll pablibedb 55 Profeſlor OR 


gory is intitled, Erxdinnts of the PRACTICE of 
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The Na 


55 : that che art of medigine. was Jet in os imperfect 


A truly practical geni 
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1 lecturi Ng 


Baer e 50 aller e 5 
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* K T3 

8 


5 ſtate, to admit of any perfect ſyſtematical form. -- 
"I i However this may be, the Work evidently Tis. : 
1 plays the author's great fitneſs to teach that art. 
| a5 appears conſpicuouſly : 
in that part of the book, which 1 is thrown, into EE: 
interrogations. Into theſe, our = 
| _ has thrown. every thing hi | — 
doo require peculiar. artention, as well as. thoſe 
AE, things, which are till matte and un- 
ö * in the practice of medicine. 35 


h had e e | 


of doubt ar 


The Doctor 's death happened W he was 
on the Pleuriſy. His ſon, Dr. James 

Gregory, finiſhed that. courſe. of lectures, to the 

the general ſatisfaction of the Univerſity; and 


he therein gave ample proof of his fitneſs for the ü 5 | 


. Ration of Profeſſor of Medicine, which he now. 
" fills with great honour to. Ns and. 0 the 


4 F 


_ uende 1 work. as a Tr 
. BOOK, to be illuſtrated: by his lectures on the 1 
practice of ;phylic; but he died before he had 
finiſhed"it, and before he had finiſhed the firſt 
T2 courle of lectures, which. he gave on that text, . 
It is written with great perſpicuity and ſimpli- 
. city: : the author has intentionally avoided ſyſte⸗ 
5 matical arrangement, perhaps from an opinion, 


1 ths Holy Scriptures,” of chriſtian wor 


0 | ed in 1774, 55 
tract of his. father's te $6: e Farszsz 1 
5 Lacacr To Hs DAUch TEARs: Which was writ⸗ 


ten ſolely for their uſe (about eight years. before 
tte author died) with the tendereſt affection, 1 


and deepeſt concern for their happineſs,” This | 


| work is a moſt amiable diſplay of the piety and 


. : i goodneſs of his heart, and his conſummate : 5 
knowledge of human ane e of the world. It 
manifeſts ſuch fol »foFttheir welfare, as 


5 ſtrongly recommends Me advice which he gives. „ 


; He ſpeaks of the female ſex in the moſt honour. 


= able terms, and labours to increaſe its eſtima- : „„ 
tion, whilſt he plainly, yet genteely and renderly, EE 
| points the errors into which young ladies are 
HProne to fall. It is particularly obſervable, in „ 
What high and honourable terms he ſpeaks of —· 


1 miniſters; 3 how warmly he recommends 


N 


7 his daughters the ſerious and devout Word 3 i” 


5 of Gon, in public and private. He dwellss 5 Hy 


RE. largely on that temper and behaviour, which 7 
were particularly ſuited to their education, rank, _ 


| 1 and circumſtances; and recommends that gen- e 
5 tleneſs, benevolence, and modeſty, which adorn 


the character of the ladies, and do particular TAs 5 : 
7” honour” to. their ſex. His. advices, with regars 


| F t love, courtſhip, and marriage, art peculiarly 1 8 8 


- . and intereſting to them. They ſhew what =. 
ref obſervation he. had made on female „ 


meſtie 8 


„ 


15 e or wanting ae virtues and qualities 5 


1 5 which he recommends. 5 There 38 ſomething | 
__ .__ peculiarly curious, animated, and uſeful, in his 


— — 
— 


tlul and affectionate manner in which he mention 


directions to them, how to judge of, and maniſeſt 
an honourable paſſion in, and towards the other 
ſex, and in the very accurate and uſeful diftinc- 
tion which he makes, between true and falſe | 
5 delidacy. Nothing can be more ſtriking and 
affecting, nothing more likely to give his Pater 5 
nal advices their delired effect, than the reſpect- 185 


17 5 - his lady their mother, and the irreparable loſs 


Which he and they ſuſtained by her early death. 
In mort, in this tract, the Profeſſor ſhines wi * 


LD peculiar luſtre, as a huſband and father, and it 


is admirably adapted to promote domeſtic hap- 
_* pineſs. It is much to be wiſhed, that this tract 


El 7 was. re-printed 1 in. a: cheaper form, that i it migbt 
be more generally read and regarded. And alſo, 
5 that 8 e 8 works 1 e 8 


. * 
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1 5 7 . that fancy's flowers Se 5 5 „ 
5 The ſoft amuſement of the vacant mind! ! F 
Hie ſleeps i in duſt, and all the Muſes mourn ; 3. 3 1 . 3 85 

* He, Whom each virtue fired, euch grace refined, 

Friend! teacher! pattern darling of mankind! 255 

FED T1 He ſleeps in duff !— Ah! bow ſhould 1 purſue | | 
My theme!—To heart-conſuming grief reigned, 
„ Here on his recent grave 1 Gx my. view); 3 85 55 N 
8 . ts 8 bitter tear: — Ve e lays adien! 15 
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. thought to be. Ariſtophanes, who, in his comedy © 
of the clouds, introduces Socrates as inftructed 
by Strepſiades, how to pay his debrs, by placing 5 5 
a tranſparent ſubſtance between the ſun and the = : | 

5 writings, that ſerved as 2 ſecurity for the ſums . 5 
borrowed, and thus conſuming them. But At £ 1 
is not abſolutely certain, that artificial glaſs . 

8 meant, as the word Tad. ſignifies , 55 x 

ANG, as ſome tay, V. 1 


f _*Tis x meet that I ſhould | mourn —Flow RO ate x . = 
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3 am I ek, to unavailing, woe ! es 5 „„ 
When fortune 7 ſtorms aſſail this weary 1 8 ty „ 
Where cares long fince have ſhed , os, 0 N 5 
Ah ! now for comfort whither ſhall I go! bo 8 5 5 . 
1 806 more thy ſoothing voice my anguiſh dere, 3 ES 
Thy placid eyes with ſmiles no longer glow, Sato 0 3 
1 hopes to cheriſh, and allay my fears, — 
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(HE. 7 9 ancient = the Greek: writers, „ 
that takes notice of glaſs, r believe, 35 1 — 
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| tranſparent amber: likewiſe. 
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5 If gag, however, be here meant; it ſhews: 
it muſt have been ee. to eonssergbis per- | 
feection, both in point of clearneſs, and the art 

ol grinding it into a convex form, o to . : | | 
=. mit and collect the ſun's rays; as to 3 produce 
effect. Ariſtotle“ has two problems J to 
glas: the firſt endeavouring to explain its tranſ- 
pee, and the other, its want of malleability. 

But the learned think them both to be ſpurious. 

Alexander Aphrodiſzus, another ancient Greck 

. Writer, ſpeaks e . e and of its 
| tranſparency, e : Fe 

_ Galen. we mention 3 2 in . 

| places. * He appears to haye been well ac- 

FP quainted with it, and the method of making i I. 
le tells us, that it was. made from ſand melted 
in furnaces, which was required to be pure, 
© fince, if any metallic ſubſtance was mixed there 
Vith, the glaſs was ſpoiled. Thoſe concerned 
in the manufacture knew, by locking at it, if 

tit would: ferve their purpoſe. In other plas, - 
be advices medicines of a corroſive nature to be 
kept in glaſs veſſels, as ſuch are not BONE s uh 
Ln be affected, or to impart any bad qualities. 
i - Fe: "Glaſs was alſo uſed. for cupping veſſels, in 
1 the time of Galen, much in LIE ns 3 5 as 
3 a preſent. „„ 
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5 desi Medic. facultte, 1. Ix. 205 5 h. 
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. * 85 TE 5 of 7 "I WW unnd reſpe@ing 'G l . : - 97 ; 5 
--DiowCamub®' relates, that A man; in abe time 5 
ok the Emperor Tiberius, brought a glaſs ur 
into the preſence of the latter, which” bene „ 
1 with great force upon the ground Without 
bresakin ie, and immediately repaired the „„ 
it had received, by hammering it out before al! 
the ſpectators with his o-] n Hands. Le adds, 
ä dung that he loſt his life for his diſcovery” „„ 
: Plutarch alſo appears to have been acquainted 
. with! glaſs,” fince' he informs us, that the wood 
of the Tamariſk, was the beſt to "WS" Abe r buel Co. 
: in the OY -of it. 2 Ts e e 
tius was; agen, nes un * „ 
and its qualities“ In his fourth book; he re 
kremarks the difference between ſounds and the 
. images of e £4 e former paffing through, 
any openings, ho owever curved or winding, but 
the latter, being broken and confuſed, if le 
paſſages through which they come, are not 
ſtraight or direct. AS an inſtance, "he adduces . 
glaſs, the pores of Which he ſuppoſes” to be 5 . 4 
direct or rectilinear. This, though only N | 
wich ſome. imiraziogs, thews M to have bad 
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: vote, findulacra renutant. Proſcinduntur enim, niſi recta „ 
1 8 - foramina tranant, qualia, ſunt Yu e TR rranſvolat <= 
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Horace“ dee of the clearneſs, 

belt of glaſs, in terms t that ſhew, pra . 

; e, Martial t mentions eee v8 2 
manner, Las ſhews it to haye been not un- 
common in his time, for drinking veſſels, and 
alſo of ſo clear and tranſparent a texture, 
as to admit an; accurate examination ache 
lgvor contained in them IH de 

Seneca well underſtood the magnifying pow OY owers 
of glaſs, when formed into a.cony ex thargie 
i globe, he fays,. filed With water, mal c . 
Een viewed throu gh; it; appear larger. and . 
Res Phe he , magnifying power of kl 
pondered. as à more denſe, : and, of gourſe, a 
more refrangible medium than air, WAS.) not 
unknown. ITY 5 . rs ber 
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1 1 ee 3 


ey eee e Ur longer. I he ltere, 
tmoſphere; 
Hof »water, and 


fied in a humid 
| 1 : en 95 pus into a. bon 
15 viewed there, it ſeems £07 approach to che eye, 


#. 3» 


or in other words is megnified, which, the ſame. 


author obſerves, is the, eaſe wich every. em ; 
viewed through à fluid; :--Seneca; Jays here ex. 
-2 reſsly, that water, _— 

elſert with: glalf. + bern tees bas 
There is wh Pe ae e ee 


med war na che an. 3 


lativei to the effect of glaſs; cut mere 135 > 
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into a priſmatic. rin, in Jepar: ting; the x: 
_ Ight, when held xranſyerſely-.in. the-ſun? ; TAYSs) 
From the expreſſion he; uſes concer 
maß think ſuch inſtruments were not, uncomt 
n however, ſeems to have had the moſt. 
20 rmation concerning iglaks. He 
- tion S its being f Phoenician Or 7 a a 

many other great dae lk It was en m 
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ing it, mg; ; 


| gels ſolet fteri ſtricta vel pluribus , angulis in 
modum clayz toroſa; c ER tranſverſo folem. Sw FS. 
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eli The invention . e been 

owing to ſome merchants, Who, eee : 

_ with'@ thip laden with nitre, or foſſib alkali, uſted 5 

ſome pieces of it to ſupport the kettles, in 
rere dreſſing their meat upon nels | 

fands. By this means «vitrification of the fand 

beneath the fire was produced, _ mg afforded | 


a hint for this manufacture. e ene ee 


Clear pebbles; ſhells, and other ind ot bon = 
ſand, were alfo* employed. In India, rock 1 
_ eryſtal was uſed; And, on that account, the 
Indian glaſs vas preferred is any Other. It was 15 
firſt melted with the foſſil alkali,” in proportien 
of three of the latter to to one Fen the former, 
(which has continued to be the flux for glaſs from _ 
_ the earlieſt Oe preſent" times) in fur Aces, 0 
f a dull black colour. Theſe were 


into maffſes of 
. . neſted b . y che e my either ict 20 Olour. 


os: to tive 1505 elle ane und Ans 5 
pen did not diff t much from the Liapis 
Obſidianus, which is fa d to have been ef Ethi- 
opian or Egyptian origin. It is ſaid to have 
been a kind of black yitreous 1 ſubſtance,” but till | 
Pale, which, was uſed for caſting, into. large 55 
works. Pliny fays; he Jaw ſolid ſtatues of the 
Emperor Auguſtus made of. this material; and 


the. ſame Emperor dedicated four elephants f : 


0 fame ſubſtance.in the 8 It e io . 
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— 5 
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ue Cw ho Es ene en © „ 
found a ſtatue of Menelaus of this compoſition. 


Kenocrates likewiſe, according to Pliny, peaks 
oſ the ſame compoſition; as in uſe in India, 
Italy, and Spain. Sidon in Phœnicia had been, 


in early times, famous for glaſs. In the time of 
Pliny, that of the Bay of Naples was preferred. 
The Romans were acquainted with the art of 

engraving upon, or cutting glaſs, which is en 


_ prefaly: mentioned by Pliny, and confirmed by 


the antique gems ſo frequently found. It was 


ee either by blowing it with a pipe, 5 
it in a lathe, or caſting it in a mold like metal. 


A The colours principally in uſe were an obſcure 
red glaſs, or perhaps rather earthen ware; called 
e one of various colours called myr- TE 
f ee e Clea 
„The perfectly os glaſs was, however, moſt 
| e Nero gave for two cups, of no very 
fg extraordinary ſize, with two handles to each, 
uppwards of fix thouſand ſeſtertia, or above fifty 
5 thouſand pounds ſterling. But, though the 
ineſt kinds of glaſs were ſo valuable, and rare, 
pet 1 ap apprehend, from the frequent mention 
"of glaſs: in Martial, and from what Pliny. . 
that glaſs for drinking veſſels had -nearly- 
ſeded the uſe'of gold and filver,” ſo that the u. 
7 85 ferior forts muſt haye been « common NL 
0 * . Fi Zh 3” = "Pliny 
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ak © Pliny. Ukewiſe eee f ho 
_ glaſs globes, filled with water, in concentrari 
rays o light,” ſo as to produce flame in any 


He was alſo acquainted wit 


the Lapis Obſidianu 


the natural gems 4H glaſs, \\as' a very lucrative 


fate ſeems to be confirmed by Trebellius Pollio. « 
1 us} ſays, that Firmus furniſhed his houſe 
with ſquare pieces of glaſs, faſtened together 
with bitumen or other ſubſtances; but, whether 
chey were to ſerve for windows, or as ce 
. ee / not appear. 
As ſpecula, or metal reflectors, in the FIFTY 
Haw bear ſome reference. to glaſs, and as they 
were in Conſiderable uſe among the ancients, 1 
| Sal here NG: a few pgs ie em. 
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nr for bro en Slafs veſtels hats now infuſe, viz = 


the miture of a white ef an egg with Auleklime. 

"likewiſe: notices a fact, which later experience Kas con 
frmed, that hot water may. be fafely poured into a glaſs 
veſſel, ; provided | it be 4 te 1 85705 h 1 
TON water. as a | 


comb e upon which the focus fell, 
and relates, that ſome ſurgeons in his time wade ”. 
1 of it, as a cauſtic for ulcers and wounds. 
th the en en 5 
1 Seems“ and glaſs, as he obſerves; that 
would not ſcratch gems. 
And he likewiſe inentions the counterfeiting" of 
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artze and in high perfection in his time; and the 
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"PF - fpecula, or metel W . 

core muſt; / ve to Plutarch, have been 
very great. He tells us in his life of Numa, 1 
that it was one of the inſtitutions of that prince, 


- that if the ſacred fire of the veſtal virgins ſhould,” 


a. any time, be extinguiſhed, that-it ſhould Bs 
rekindled by means of the ſun's rays, Long 


| -m «poliſhed, concave metalline ſpeculum. 


Aulus Gellius f quotes ſome verſes of La 1 9 
temporary of Julius Cæſar, which mention 
a metälline Burning 1 being conſtructed 
by Democritus of Abdera, a contemporary of 
Hippocrates; the e iebfated phyſician who lived 
| and fifty years after Numa. t 
Reflecting ſpecula were common in the time of 
\Plautus,1 as appears from ſeveral paſſages, /and - 
Were then, f it ſeems, moſtly made of ſilver, Which, 
however, was much alloyed with copper, & from its 
| TOES of thoſe who da it. 5 
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ied e " „ 0 
x ls: who ed; ow two ae ns: : 
aa Democritus, was perfectly acquainted with barning 
ſpecula, as appears from a work of his now remaining, 
wherein he demonſtrates,” that the parabolic” form is s the 
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del adapted to that purpoſe. 5 5 VF 
ul, Moſt, AQ. I. ge. 3. Papim. | Epidics 400 wm. se, 3. 
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Views appears to hack been th eine 
2 with the proper conſtruction of ſpecula, as be 


obſerves, it Was ngceffary they ſhould. be of a 


; h 


conſiderable thickneſs, elſe they were aprt to 
. and to reflect indiſtinct images of objects. 


Seneca f was more completely informed on this 


| bj He knew the powers of reflecting con- 
cave ſpecula in magnifying objects, and Apeaks = 


of ſome other kinds that diminiſned, and ex- | 


3 


hibited other various diſtortions of che en 
figure. He alſo knew, that 2 portion | 
low ſphere was the proper figure for Frags N 
fying ſpecula. He was alſo acquainted wich 
3 ſ] 1 which he 


tions. . . 1 125 + 5 e 3 


W is i more e in oe co 
He ſpeaks of their compoſition, ;.as. being. 5 


: mM copper, which is the ſame with that gene- 


e uſed at preſent. He ſays, however, that 5 


| filver ſpecula were preferred, and were firſt in- 
troduced by Praxiteles, in the tithe" of Pompey 
the Great, 1 ſuppoſe, he here means pure filver; 


8 e ſilver was at leaſt, part wh wat Ones. - 
„„ e 25 THe : e Wl. 0 RE WOES And bl: 285 5 N 
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. in parvum; nam, ut dixi, ſunt ſpecula que Faciem ' 

e obliquent, ſunt quæ in infnitum Avgeant, 

& humanum habitum excedunt, modumque en 

carporum. Senee. Nat. Queſt... L. I. C. 13. 175 5 
— DOR e [Yen 5 EM” L. J. 5 4-7 5 
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tion of FOE in a times, appears [frown the 


paſſage of Plautus above quoted. Probably, : : 


as 4 white metal, act uſed with the fe 
intent tin is at preſent 
the copper. Silver peeuls were however ſo 
frequent, Pliny. ſays, as to be in common uſe- 


with the maid ſervants. He mentions the pto- 


portion of the tin to the copper, to be two of 


the former to one of the latter, which ſeems to 


have been that moſt eſteemed: other proporti 


were equal parts of copper, lead, and tin, and 0 


another of two parts of copper, two of lead, and 
"AP: tin, but 
lead de 


ed the quality of. the. . compo- 


N : tion very e mentions various forms 
of them i in uſe, as concave, convex, multiplying, SS 
 diſtorting,; &, t. Their burning quality, when 


_ oppoſed. to. the; Fan's a was likewiſe. 
to. „ an wie 535 
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Aulus Gellius mentions 1 Properties of | 


A e Which ſhew. the nature and cont 


5 an Acde in the centre of a concave eren | 
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1 is a kelleckion : Wich may 5480 fy pride 
and humble Arrogance, „ but ought” certainly | 
to animate the ſpirit of patient attention, and 
conſole us under the diſaypoitiements of philo- | 
ſophical purſuits, that many of the moſt intereſt- 
ing laws of nature have remained undiſcovered, 
til! ſome” happy coincidence of eircumſtances 
hätt poigted them aut to inquiry or obſervation. 
Thus the energy of fire muſt have been known 
- and felt from the creation of the world; but 
. the: regularity of the expanſile Power, on Uif- - 
ferent! dae e drm difcovery, 0 un- 5 
certain dat 5 And the real nature of this fübtile 
element; 05 ch pervades and actuates all matter, 
and 186 *ontinually perceptible” to Our ſenſes, 1s 
yet but imperfectiy explored. The ancients | 
were acquainted with the magnifying power 
of denſe mediums ; ; and Seneca has noticed, that 
mall letters appear larger and brighter when 
5 viewed through a glaſs globe filled with water. 
He has remarked, 1 e apples: are more 
> i nn on beautiful, . 


Bur dhe oblervatioss 55 Which muſt have 


facts; and it was not till the thirteen en ith- century; 
that ſpectacles wi 
probably, of the experiments matle by the 
Arabian philoſopher Alhazen, and our Ju 
lebrated countryman Roger Bacon. Fet though 


magnifying glaſſes came then into general uſe, 
and muſt have been daily handled by. artiſts and 

years elapſed before it 
occurred to any one to 80 them together, ſo 


others, three hundred 


as to form à teleſe dope. The collection of 


watery: vapours in the air, the figures of clouds, 1 
and the defcent of rain, could paſs in no age 5 
unnoticed dye mankind, "and have long been 
| ubjects of attentive inveſtigation. Vet it 
is a very recent diſcovery, which we oe ä 
the ſagacity of a moſt ingenious phyſician me | 
PIE that a manifeſt difference ſubſiſts OD 

| in the quantity of rain which falls, at different . wy 
| heights over the ſame ſpot of ground. e 

9 A compariſon having been made eee 7 
rain which fell in two Places, in London, aboujt 
a mile diſtant, it was found that the quantity 1 
in one of them conſtantly exceeded , > 
other; not only every month, but almoſt every „5 
time it rained. The apparatus uſed was Mo 
evade and cb AinenpeAtad.rviation* did not Ho 


1 damit m en 4 ve ſſel. 
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ſucceſſion of: ein were regarded as Aolitary - Pan. 
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them. Dr. Heberden conjectures that the phæ- 
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appear to be owing to any 9 but to „ 


| regular effect of ſome: cauſe, hitherto, unnoticed. 


The rain-gage, in one of theſe places, was fixed 
above all the neighbouring chimneys; the other 
was;- conſiderably below them: and there Was 


: ; reaſon. to ſuſpect, that the difference i in the quan. 
; tity of rain, might be owing. to the different 


1 ſituations of the veſſels, in which it was received. 
A funnel was, therefore, acgd above the high 


8 chimneys, and another upon. the ground: of the 


garden, belonging to the ſame houſe; and the 
like diverſity was found between the two, thus 


hear together, Which had ſubſiſted, when they 


were fixed, at correſpondent heights, in different 
parts of the town, Similar experiments were 
made on Weſtminſter Abbey and repeated at 
Bath, Liverpool, Middlewich, and other places, 
with nearly uniform reſults. The obſeryati 


furniſh an adequate and rational ſolution of 


= nomenon depends on ſome untnotun property of 
electricity. To me it appears probable that the 


common laws, by which this power influences 5 


the aſcent. and ſuſpenſion, of vapours, are ſuf- 
re eee e 55 "ol 
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1 therefore, however ney and ſingular, AFC; too 
wuoell authenticated, to admit of the leaſt degree 
of doubt: and it is the office of philoſophy, to 
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ritten ſome time ago, 1 ens = 
voured to prove, that the electrical fluid 8 


municating it; th 


in E Memoir, * 


ſtrongly attracted by water; and that by deſtroy- 


ö ing the eoheſion? between" its particles, and re- 3 


CR other, tit becomes a 


ee agent eee eee in the f 5 


| h à larger pace, the particles 
water w. a dae, aud 5 


er will be produced: that as 


rain decent, chrough an atmoſphere containing , 


rming themſelves” into | 


3 aſh cog, add che ede ien Wie, belt dif- 


+ wm i 


little electric "fire," It will be continually com- : 


much larger quantity will fall near to, than ar. 
a diſtance from the ſurface. of the earth. And, 


| lffly, that to this effect the precipitation, af the ; 
vapours, contained in a diſſolved or diffuſed 
ſtate, in che lower regions of the atmoſphere will, 
in ſome degree, contribute: for 1 it has been ob: 
. e to be e Wen the 2 of Fe Saen 1 


* See 1 1 8 eee, Medical and. Beer : L 
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Will coaleſce more and _ 
more together, by! the progrefliye. diminution of ED 
Z the power which counteracts their mutual at- ED 
traction; and conſequently, in a given! ſpace, 4 
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ITT. 85 4 


8 4 N. my teturn 40 La 1 bound your 
- favour, -of the fixteenth of May (774) Og” wiſh 


| Feould," 'as you. defire, give you a better expla- 5 
nation of the Phænomenon in queſtion, Hince 


vou "ſeem | not quite ſatisfied with your own; but 
I think we want more and a greater variety of 
experiments in different circumſtances, to enable 
us 1010 NO. 0 x thoroughly . W 


ae loaftodenbrinl, FO a aa 1 "= | 
already: related, as IL know. both Lord Charles 
Cavendiſh, and Dr. Heberden to be very accu- 
rate erperimenters: but 1 wiſh to know: the 
| event; of che trials propoſed in your ſix queries 
and alſo, Whether in the denne Placa here t the 
| lower veſſel receives nearly twice the ty 
of water that is received by the upper, 4 third 
wat eaten at half the height will receive 4 
quantity proportionable. E will however endea- 
Vvour to explain to you hat occurred d to me; 
5 when. I firſt hear of the fate 57 n lol Wo 
Lk ſuppoſe, it will be, generally allowed on . | 
little conſideration Lof the ſubject, that ſcarce: any 
drop of w water Was; when it began to fall from 
8 the clouds, 0 a Mag itude equal to that it has 5 
acquired, when it arrives at the earth; the fame | 


Not ed a 


of the ſeveral, pieces of hail; becauſe they. Are ; | 


often ſo large and weighty, that we cannot con- | 
ceive a poſſibility of their being ſuſpended i * : 
the air, and remaining at reſt there, for any time, 
ho ſmall ſoever; nor Iran barons 
|. at, forming them ſo large, before they ſet: out 
2” - fall. It ſeems then, that each e 
drop, and Particle of hail, receives dee eee 


addition i in its progreſs downwards. This may 


be ſeveral ways: by the union: of numbers in 5 


their courſe, ſo that what was at firſt only a 
deſcending miſt, becomes a ſhower; or by each 
| Feen its deſcent Ahrougly air en * 85 
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1 e -of-diſfolvedii vater, e 
1 attaching to itſelf, and carrying: down 
with it, ſuch particles of that diſſolved Water; as 
happen to be in its way or attractiug to itſelf 


duch mfdelnesddtet directiy in its courſe, by its 


either to ere or 


. | leviriefires or by all aheſc-exuſor united. 


In che op cafe, by the uniting! of ds 
RSLs od of but the quantity 


= falling. ain eth ſame! ſpace would be the ſame 
anal heights) unleſs; as you mention, the 
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ſwimming, though a ſtranger to its future” de- 
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5 plant, turning round a Pole, follows the courſe 
of the ſun, from ſouth to weſt, and ſoon dies, 5 
| when forced into an oppoſite line of motion: 
But remove the obſtacle, and the Plant will 
quickly return to its ordinary Pbfition. T he 
-+branches' of 4 honey-ſuckle ſhoot out longitu- 
4 dinally, till they become unable to bear their 5 
own weight; and then ſtrengthen themſelves, > 


by changing their form into a ſpiral: When they 


meet with other living” branches, of the "ſame 

Z king, they coaleſce, ' for mutual ſupport, and 
one ſpiral turns to the right, and the other to 
7 the . thus 1 oy, an inſtinckire r 


5 WF - 
SIDE 
EARS oe EL LK, 0 Fs 1 
2 : : £ : 5 _ 8 . 
o os ETD : p 8 J I 5 
1 g 1 . 4 2 
# + : 1 5 5 
; 


| dead; the other iniformiy winds kel round, 
from! the right to the 


if left.“ „ 5 8 't ir 

3 e examples, of wle inſtinctiye cxconomy + 

þ © of vegetables, have ” beer? purpoſely taken from 
ibjects, familiar toon bor daily obſetvatlon. Bur 


furnictt beitet Mufkrations *of this acknowled! ped 
z0wer” of aninn; ality *” And T ſhall'briefly” recite | 
che MS of; a very curious exotic, whi 
been delivered to us from good 40 thor 
Pech bot | 
The Dionæa 'Muſciptila f is Lane &f Neal 
| Carolina." Its leaves are numerous, ene 
"to bond downwards, ' and placed in a circular 


. &. 


4 N 
Fett ABEL SS 
— * 3 4 1 


upper joint coniſts of two lobes, each of 0 which 
is feini-oval i in its form, with a margin furniſhed 

'# en they cloſe from any irriration. The ſur- 
faces of theſe: lobes are covered with ſmall ted 


| . glands,” which probably. ſecrete ſome. ſweet” 1 ö 

\ quor, tempting t to the taſte, but fatal to the lives 
of inſects: For, the moment the poor animal 
: wy theſe e che two SLOPES riſe N 


. 5 2 '. Lond Ran- Gentleman Famer, 


f 1 . : For if the dee branch! be 


dhe plants of row climates, were ve wiel. | | 
 etitly” arquainted' wir them, would "probably 


by the oer of ſeveral” E 184 


Res 1.3 e PO - . Bn WHEL 5 . 


| : 
order: They are jointed, and ſucculent : The Y 


with ſtiff "hairs ; which embrace eich other, ; 


«<A 


. 
1 


n 
FAT, 


vr 


1 * N , 
Ne 


- » * 
n 1 


. 


C2 
2 
2 


be TJ's 2 A er * 

; — 1 . — n ier. 
5 . 2 2 #4 . 4 8 
= Fo IRE — 233 — 


W 
8 "x 


— 


3 
D 


5 
5 4 0 
» 
0 2 
5 7 
» - 
. 
p „ 
2 
4 : . 
Wh. 7 
0 4 « $4 
— * — + 
= 
* 
«.-1 — 
4 
MS 4 » 
6 »>K 
3 i» x 
2 4 
7 | « 
: Per 
5048 
78 25 
5 J <* 325 
+. 
4 4 1 
—_— 9 
% 
* 2 y 
3" 
a 
: "4 
bet - 
” 140 
x N 
ME 1 
4 wo . 00 
. > 
- Fr 
— = 
£ : - 
* * 
5 1 
L 1 7 
17 
4 4 
4 . "4p 4 
, 
e 
” 4 * 
q _ 
E 
7 
—＋ 4 4 2 
Fs 85 
Nas + _- 
= * 12 
* 
: 1 
F Ef: 
Fi 
"n+ 
: 
& "AJ 
S 2 
* - 24 
G 28 
. - * 7 
- = 
. 2a + 
_ 
, : 
"> ma 
7 
3 
4 2 
* = 
* 3 


2 
rp. rs 


= 
* 


3, 


— 5 - 
1 
hy SE A 


b e wy 


* * 9 3 * 1 N ä 1 "ou * _ WEIS : | 
* Fi CO OY wh Ts: we” Te ; . * : A Fg KEPT SIM 
25 R 2 5 888 15 R n 
For ET WES: F LP 555 8 „ o 
1 7 223 og tr 44 . SR 5 5 N 8 e 
2 * 1 . n | e n 8 
2 1 3 * 8 8 Ka r OWED 2 q : 3% P 
x 2 SEL BD. N 3 . 5 
: — n LY 3 55 RY 74; 
©, 0+; * N Og 9 . 
: op 7 2 9 8 „ 
* Pa 2 WY 
c % 
; : 
4 te 
A 


= : .- fk Pa 10 des SAP « 1 * | 
* e Far. Ae mond diſengage, they inſect, 
Ye th us e, Fees: mall iner aeg rod = 


T5 2 ee 950 Wee its ; 
2c | 


"MBit always. limited, and proceeds with a . 
5 uniformity When put it 5 exertian, the 
plape cloſes, its leaves as forcibly, if himulared. 
by a ſtraw or a pin, as by the oo ofan ule 
1201 ire expand them, AS Ay enn 
9 abſtance is Fithdrawn.* Rl! 
- II. Yn f the. i 945 1 hich, 585 8 
| beep adduced, furniſh. any preſumptive proof ot 
th - inſtindave. power. of ) vegetables, it will neceſ⸗ „ 
farily y follow, that they.muſt be dae ich ſome | 
„ ree of s SPONTANEITY For. the impulſe to diſ- 
: . | 1 and, to prefer, 1s an actuel exertion. o of | 
„ that Principle "however _ obſcure. i i e cooſcioul- 5 
Hp neſs or the 1 may be, with. Which it is 
, accompanied, And ſuch volition preſuppoſes an, 
innate e both, ol, What is conſonant. 
and of what is injuxious to the conftiruripp. gf - 
the individual, or ſpecies, directed N it. * it Y 


CCS 
© Ys 


5 5 


5 7 \ * 


15 5 PO 05 Fo * Soo hd) Antal 


EX 5 77 5 wo; 
EN 


fo 2 Y 6 2 
2 as CM . 5 2g $6 Ota — Wy bo ICE ; 
. =x Is 2 * p 8 B 
a ey * 4 . 
vl q 2 — 8 2 # 
Rer 157 . ps 
*S- 1 . ; 2 2 n 
* K : 1 L (OR PTY f — 
ts 2 4% 3 * 955 i 5 | 
A. LEES: * 
* 


'S * 
5 x * $ 475 8 
_ g I 
f F L 3 
2 Pg 
. 75 
a 2 N J 
* 1 : 
Ke a 8 5 35 7 
1 2 d 5 
7 * 8 
1 ; + 
# 


— 


1 the debaw ofthis" linde(RiFayy- athertorin- 
veſtigase nature, than: to appeal to-metaphyvicat 


ante eee al ſhallproceed; de eee 5 N 


5 | \'Severnl. | yeats. age, hilt eee ce 


of experiments to ufcerixin rie influence ff fbred 


occurred to me 1 A. ; 


by. the robtz, with the band Lownwarde/raw dhe . ; 


mice glaſs: waffe of:DrodNdoth'simichine; 


l e 


e as! eee ee 


— 


— 


ertions in the ſprig of mint, tb f 
verted poſition, and to removt from: a, foreign, 
to its natural element, ſeems to eyitice volition 
to avoid Whar Was evil, bra Uo recover G ver what | had 
been experienced,/ro be good. If a plant, in 
CY garden. pot, be placed = a room, which has 


p u air, aud then vegetste upwards, in its 


6. N the ruins of New e formerly a 
e * monaſtery. 


+ 3Þ> 


4 5 by, : < J . * 
1 Fl 55 7 AE * 5 1 5 
WY g . . 
1 ; 1 as FE”. 
, ; 7 - 
® 3 . 
# * x 72 
. — . , " 
5 a x 4 
# 9 5 6 n "A 1 
- 8 1 25 £36 * 
SI 
7 1 EN + 
* — ED 5 * 
1 * * il , — 5 
„ &; E 
1 1 1 55 x . 1 
5 <P ; 
77 25 x 4 2 7 
; 55 . — . 

. Xo; 4 : £ : 
” PRE - 
* * f » 2 
. 1 1 the 7 
8 4 * 4 5 n 8 5 A 5 


8 


1 a hole in the wall, it will 
the hole, paſs chreugh it inte tunßs 


h. Lord Kaims relates, that, 


continued ro chrive vigerpuſty; wirkom un 7 


ae Long üre eg 29? Hs ace. Seck e. 1 


TORT 


F 


1 " * \/ p 
» , S 4 5 
2 1 3 
* s ** 7 * 1 — 
- — a 6d * Wr. [3 : x 
* 1 Fs 3 n 55 2 
>» 1 2 - 
2 3 . — 4 + ot "3. 
5.8 * 4 7 - 8 
) > 4 4 75 iy 
8 F Se 
( 0 1 Fn 
W r 2 « "a 
m1 S- A; . * * XX ooo. 
AIR 1 R . 
2 0 ? J 4 
1 "x 9 = * 6 MA 5 
8. © * * 
ee * 


3 


- "ws o 
v of SUE JE 


N N 


= 
_ 

9 

1 


: WI 
CO LT 


_7 


—_ 7.4% 
2 
— 


. 
— CR 


4 ww 
1 


— 

1 

a 4 
CE. OEEESLY 


mh 


SE 


— 
— SI 


a; 


n 


5 


CEN 


- 
_— 


* 
r 


2 


n 


* 7 
« 


o 8 © 


* > 
. e 


R 
WF 2+ 
3 Y 
* 
* 


5 ep b d, {a-phane' tree; twenty feet vii hy. 
<-Straitened: for nouriſhment; in that barren 
Wt </fituation;:/'1 it ſeveral years ago. directed; roots 

dine the ſide of the wall, : til}. theyreached 
eee feet below: And how, the 
— S-noutiſhment/itaffarded co theſe roots, during 

Felthe time 0 f deſcending, is -amply: 
- To | wing every year, ſiuge *hatotime,; made vi- 
. = e gordus hots. „ram! the tap!of. all, to 
"*h ma of the earth, theſe roott have not 8 
achrown! out a fimple fibre, but are ane 
E iato a pretty thick hard root. A 15, 

1 be regulär movements, by Which the dan | 

 Dowgrproſemcs 1 its ſplendid. aft. ho, the ſun, have 


— 


25 „Known to naturaliſts, and celebrated by 


ects, both of ancient ang ere er Ovig 
unds, upon it a beautiful ſtory; and N 
5  <deſoribes: it 3 88 ace ENF: 4c © Ave © 1 to the | 
j : L = celeRial jumin 485 Gilterr 7 . rp e 
„ AS Rat one g the lofty follower of the fun; Tous 58 Sie! 
2 1-7</$a6 when he ſets ;, ſhuts up her yeoyleaves, - 
| 3 2. NP ig all night; and when he warm e 0 Obs 1 
„„ ORs rien her pars boſom x to his ray,” 
, 1 eee eee Sumer, tive 216. 
Eo © 2 1510 W e Fe b gh bo 5 
„ . Nature has; poets; ee d the 
= POWERS; of MOTION, to the diverſified neceſſities 
= X the beings er ed with them. Coxallines 


5 5 - _ and eee are e fixed to a ſpor, becapſe all WT | 


ERIE e LE FTE 2 » 8 1 . 
; 3 3 5 > Fo. 2 1 3 a 1 « of; : L 1 # 25 £7 Pa AS; . 


„ » Gentleman Farmer 


— — , * 
14 8 * # 
* 
- 


— 


* 2 70 
5 __ 
a -S 
EE: * Ly 
* N 
I 
_ A, 5 * 
* 1 2 — b 
8 7 
* . i + 7 
0 22 7 2 
7 . 
£ 4 & th +. inet 
* — rH, oy 
p 4% 2 
_ 2 "» F 5 
2 * * 
N 2 * 3 
2 = * It £ 


* 


Fees ers ts 


1 „ 
1 
bee . 
; 2 * 


v TE bee ſopplied?" The optter ab. 
1 He: afMiiix" of tlie ride; opens to 4dmit' the 
Water, lyitig with" the hollow Hell downwards' 
ner When the eb EominencEs, it turns en 1 
b Altus Provicling, by an ihconfiderable 
mor emen for the reception of its proper nueri- 
went g ing ae diſchatging'what! is kupet-⸗ 
flucus. Mr: i ter, in bis late account of: the | 
iſland” wy Sommtra, mentiops 4 ſpedies oral, 
which! the Tobaftahs Hate ti ken for a pla 
and Habe dettethinateck It Tlaiänz-Cout; ut e 
Sras 1 15s found in ſhallow! vis "where" it 
appears Hke a sight ſtick). but when! couched} | 
withdraws geſelk into the ſand] Now?! OR 
1 5 like 55 rwe u ty 


be ths) 5 00 or Walle 
5 puſhes up! irs för- Mett 18 en 

ber dee open air, tha the farins Feeuh- | 
dans: may . perfofin, rout 2 injury, its pro- 
1 öffce. Abgut ſeven in the morning te 


8 


Kalk eee tel, one the Howers' riſe abvye; I 


1717 
3 8 
1 
430 
T4 
4 
. 
8 
fer 
> Bo 
2 
15 


_ bur in ihe Soon, 1 hs Ralk b 


relaxed, and the flowers ſin and cloſe. - N 


motions of the ſenſitive plant have been lone 


= 4 bn > SY * * 
i e his S301 30-200 SQLS 2/9303 Hz © 


Us 8 * Sprat «Eiftory-of the Royal IF 


eie mau Phil6ſoph!. reli, vol. xn. he N . 
þ- 97: 0 * See e e notie wa 


1 — 
o 


» 


" RT wr * 7 
n 
* "SW : 


ra 
* 


* 


LY * 


Part NO 


EE 4 _— 2 om” n n - TS 

+» 7 I 2 8 Nera EE os. n + 

4X ad, <2 plete th. RI * = © WAI SS" rb 
* 2 «„ 2 %' n LA 


Es 5 


Ae. 3 — 


' 
CL 
> Y, 


La 
WI 4 


4 _ 
\ 2: Wa.) 
F.5 


[IEEE 
2 1 


N 
r 


8 
n 

; F 2 

SELL OS =: 8 «. 3 Se” A wa 


Az 


Ch. 


A 
- 


ty: hg 1 Re 
A 


2 
4 


* 


r 


N 
. Fe: Agars 
A 


— 


7. 2 


D 


- 
8 26 Lak 
CH wo arts Sans = 4 4s es 


ONE 
r 

* 

F =” 


V4 ww OT 
* 2 


n 


r 
* 1 


5 * r 
tal o b ht — 
= ** = 


HY m . e af "ang IA 
al ne on, ſoundeſt 


of icle&ri xt Dag er bodies 
86 in their ſenſibi ts wheth 

Fy+@r;\mgiſt ; apd{initandy; dee 

wh vapour of volatile alkall, or the fumes 

ofburring fwlphur, are applied & them. The 


| powers. af chemical ſtimuli, to profivice/contrac 
Y hows; in che fibres of this; ris 
5 ome philoſophers, toi refer hem to the 
5 4 infitg, ur jirrizabilicy, Which: chey aſſign to cer- 
0 RNS of, organ ized matter, tall diſtinst 
1 independent of any ſentiegt;energy. 
PREY. is evidently ia; ſoleciſm, and 

4 . For the Preſence. af; kritability 
LS * be eee by the, experience of irrita- 
n a e ace e irritation ãnvolyes in it chat 
ol feeling. n e SLE 1 Sf Ao. . 
But there is a ſpecies of the order of Decandria, 
EY conſtantly and : uniformly. 'exerts a ſelf- 
pr nan zed either by chemical 
it or 255 8 external i impulſe w whatloever. 
3j; vl "This. 


Langue 5. a native of che Eaſt Indies, n 

has been cultivated i x: ſeveral botanical gardens. 
here % bad an opportunity of examining it, 
n the collection of the late Dr. Brown. It 
grows to the height of four: feet, 


me ger 


3 


lateral leaves ate ſmaller than thoſe at the ex- 
tremſtey of "the ſtalk; and all day long, the7 
are "continually moving either u upwards, domn- 
wards, or it the ſegment of a circle The laſt | 
motion is performed by the twiſting of the foot 
ſtalks ; and Whilſt one leaf i is riſing, its aſſociate 
is generally deſcehding: The motion down 8 
| wards" iy quicker. and more” irregular, than the 
; motion upwards," which is ſteady and uniform. 
| Theſe movements are obſervable, during: the 
_ ſpace of twenty-four. hours, in the leaves of a 
branch lopped of from 'the ſhrub, and ape - 
in water. If, from any obſtacle, the motion be 
retarded, upon che emo ol that obſtacle, 
OE with. 4 greater degree of velocity. 
| Feannot nt on this wonderful Jegres | 
1 vegetable animation, than in the words f 
Cicero. manimum e, - onne quod palſy" agitater 
Wome autem oft animal, id matu-cietur ir. 


I have thus atte 


— * 
; 2353-55 

ed by e ka of t His Socjery, 

* 8 yt * 8 & A 8 Bs 97 . $5 8 4 * 8x * * 8 IS; 

4 N 


* 
7 : 
8 AVE 


ib 


; „ 185 45 * . b $7 b 
of as. 43 2 


* 5 1 45 


— Z * 
1 f $ : 7 t 
i 0 
ow Jr 4 o * 
© T ech 
Sets — 
5 4 
Yu 3 - , 
FX, P * 6 
. * 4 1 £ 
* 3 5 
5 1 \ . 2 . . * 
? 5 | oe We, Myr 
Vue ; * a 9 x 
# 1 tons . * 
8 5 nn 
4 2 f « 4 
„ * e 78 rp 
FE 


and produces, in autumn, yellow. flowers. The Ts 


* 8 2 N 2 SIN 1 
+7 55 75 * : x + E 1 F 8 24 . 1 1 E 
1. F 7 3 5 — { LES q n * [237 46.8 Is 7 3 i EI 9 = 
 Reviore et uo. JJ 8 1555 


- Gor. 8 opedin Ble Art Helps. | => El 


5 


— 5 + 
: NEISS 


— 
= 


vl 
* 
* 2 
* 
2 
$55 
* Fr 

* 


m—_— 
by wp 


1 


n 
3 S 
— 


x4 
CEL 


n SL 
I 
nee. 

* . — 


7 


me 


— 8 


© 


; 


DEED 
2 


ba 


BY 


8 r 
SM 5 

— 7 — * 
i 7 2 


> 


77 Ie 
TM: 
— . * 


r 


* 
DE! 


— 5 75 * 4 — a 
* * * 2 


CET: 


5 1 
7 


taking, never yet accom 


* 1 3 I : > 
wane 


our views nb. ha eee de EY 
mind with che eontemplation of multiplied ac 

_ ceffions. to the general aggregate of felicity-;; 
and to exalt our. conceprions of the! wiſdom, 
power; and beneficence ol God Inan under 0 


if ed,» diſap 


can be no diſgrac: In one, directed) to 70 ſuch 
noble objects, the motives are a juſtifcation, in- 
e of ſucceſs. Truth, indeed, obliges 
me to acknowied ge, that 1 deview my ſpecula- 


tions With much diffidence; 5 and 


that,. I dare = 


not preſume to expect they will produce. any, per- 
manent conviction in others, becavſe, I experi- 


oy ene an inſtability! of opinion in myſelf. For 


to uſe the language of Tully, Neſcis quomodo, 
dum lego: afſentior ; ;: com- poſui librun. - afſenfio omms. 
ill elabitur — But this ſcepticiſm. 1s perhaps to be 
aſeribed to the influence of habitual preconcep- 

tions, rather than to a deficiency; of reaſonable 
Proof. For belides the various. arguments which 
have been advanced, in favour of vegetable percep- 
tivity, it may be further urged, that the hypothe- 


_ fis:recommends itſelf, by its conſonat 


— 


ce to choſe 


2 ; analogies of nature, Which lead us, to 
conelude, chat the greateſt. poſlible ſom of hape 1 
_ Pineſs- exiſts. in the. univerſe. The bottom of 
the ocean is overſpread with plants, of the moſt 
Immenſe regions of the 


luxuriant magnitude. 
earth are covered with perennial foreſts. Nor 


> are e the _ or the 1 delkitute of "herbage, 


"aa + ER a due By 


* ESE e . . 8 
; a ey * ” 


r N 
. 


8 Te. n 


5 e 


cough 1 in ns of ets, 4s -_ ao. 

be imagined, that ſuch»profuſion-oflifei labs. © 
fiſt without the leaſt, ſenſation. ox..enjoyment? _ 
Let us rather, with humble reverence; | ſuppoſe, _ 
that. vegetable s participate, in ſome i 
of the common allotment of vitality; And that 
our great Create ator hath apportioned. good, to all 
living, e 0 in N nl 


ig ' 75 = di! 2 4 eg |: 7 1 
EAR ; T1 Tout . en e 
* 


ck 282 3 


1 


. * 
85 5 4 : | ES ; | 4. 5 . 
l 1035 70 3 141 22 2 5 DSDUD 2m DOE 
£4 — 5 6 . | — * — 


* 


7 8 L r to the foregoing Prix; phi 
3 15 pt 7 9 LE: 3 185 ja: £13 $7 
"ether Olervations on e aur, 


5 3 N f : 
25 1 * We. 5 1 4 4 1 21 B * — ws 
S e . - 1 


IN che ſpeculations, concerning Re 
* ba r of vegetables, Which were read before his 
Society laſt ſpring, 1 6bſerved, that the motions. 
of tlie ſenfitive plant are not to be explained by. 
the laws of electrieity. For its leaves are alike 
affected by the contact of electric and non- 


h ee mea- \ 


* 9 g 7.36 . ; 8 55 1 A "$44 Ry 5 5 ; 
« — ay - = 5 yo STE 
2 N 4 FO * 85 5 X ) 1 iz 2 0 AE” 1 3 We: „ 
8 2 3 af, £ SH 2 * . e's $ i >" > 5 8 . 2 


electric bodies; ew due fame benfbiltty phe. 


b f . WIE: % 1 * 25 
ina $5 175 A 1 . 2 5 N . £1 
"7 . 


l e eſtimated, hat ee — 205% 


ſpecies of vegetables; 3 3000, of worms; 12, o00 of inſeds: 


200 of amphibious. animals; 2,600 of fiſhes; 550 of, birds; 


and 200 of quadrupeds. (Vid. Linn. Amznit. Academ. | 


and Stillisggeet's Miſcellaneous Tracts, p. 125). Ac 
culation like this, it is evident, muſt be very Aeli; 


becauſe founded on paſt diſeoveries in a ſcience, which is 
now in a ſtate of rapid progreſſion; But future acceſſions, 
both of plants and animals, with reſpect to number, may 


produce 25 N changes i in nl relative 1 el 
| : 3 5 8 . 8 ; ACE 1 ; ; 2 N ther : | | 


- 


* 
o < 2 


— 


Funn . , 4 . 4 . 4 
: Age] ay i the, BY ne.” SY 8 r py 7 > 
F 1 ES Lt EIT” r 


r 
2 


- 


22 * 
K 
r 


8 
* E 


8 


S 
ws ONE 


ET Corners od 


ch ets oe ee 


re ———— 
Cee 5h, —— 
2 n 


2 
* 


, JA UW Oo RE ar pen any 
pak = "ha 2 43+ 2 SL RED ILSS 771 FL ro #25. pb, r At A 7 * - 
a n 5 — — g > 


kh 


— 


W 
. 
hr tk n 


* 
n n ” 
— — — —— —— 


oe EE 


oe ASE 


* bk to Ges , >= 
A — . r 
r 


Sl 
1 


LY 
3 


7 1 
z « : 4 Iv 
—— — —2——— ray 
n 
: FS Hos 


8 Foro 2 — * 8 8 
* Fl — 1 * > 4 
"oh; — =. wn * 1 3 


8 1 
ils IE 


* 
S 


4 
1 » 
how 


£ f oh 3 o 5 * 9 ys 8 7 l 
„ os 1 N 5 3 5 252 2 S e EIS 25 * e NP, 35 WOT. WER ; 


a Sen bbd e ee old de Lake . 


Pe y 
* N 8 * 1 2 — 
: pig ef vs 2 . 2 1 LIP 159 75 £ 85 ” * 75 25 Fa 1 : 
: PE e 10 l : IS 


| | | | 5 | ; B t 
* 8 5 3 7 . . g 4 - \ y : c * 2 f iy 85 18 6 u 
IX " . on * on 4 x 4 » vb G > 5 * 8 _ 5 
2 85 44 F 5 - , 5 x Boy THEO 2 4 43 £7: . ö 
We 75 0 3 5 £ {i — _ . 7 RO * 9 1 | 1 e ” * Wt 


hy METER TOs 2 7 2 r "4 - wry 
P e } 9 n N * 2 * 
; 3 Es 5 8 7 ; 9 : 5 rod i . 7. = 
5 g e, 8 N Ss 
* 2 5 8 i BY 245-25 
Weds - * * 5 — * 88 * Fu £ i ; Sy 
1 SOFA W | i 8 
5 o 3 7 * 7 - 2 . 
8 
* 
$3 4 Y 1 
by; ho 
IE, 


| ther wack arutſphere bs dry 5 eig; 
frantly cloſe when certüin chemical ſtin 

as 'the vapour of vol. ee or tk + forhes of 

ms chem. "Theſe 


| experinents Which 1 
But the Abbes 


vegetables, has adopted an - oppoſite 5 = Oh 


Ho adduced the e folowingdtrials in ſupport of 
When the ſenſitive plant, ſays he, is touched 
15 4 piece of poliſhed metal, termis 
1 ch end by 5 round Knob, | its leaves ſhrink 
back and ſhut. When it is touched With a 
| piece of glaſt, of the. 6 ne farm -it remains in- 
a But if chis piece of glass be elactrifted, 
and the plant be touched with it eee 
the 5 leaves inſfantly cl6ſe hem Hente 
he. infers, that the plants called ee art 
endued with a much greater portion of e 
fluid than others; that this fluid eſcapes When 
touched by a foreign body, capable of convey- 
ing it away and that they thrink®by*being thus 7 


—# . l 


| deprived: f what” is  efferitial to hit and 


7 % 2 e 2 Cs F Cs 2 dis 1 2 it = {32 * 
: "os N 21 - 5 f MIL Pat; 


Thee lately 1 „ bende n 
of repeating; the Abbe's e 


} 17325 


| Vogrieais: Alt e eee Nexiew, vol. XVII. 


1 Fy 
. 5 > 
1 : P ” + 4 7 
3 
I . 2 * 
3 7 
| 1 | 
Shop : I 
1 * * 
: ; 2 5 % 
5-48 «4 4 7 
. * 
Saf? 3 


Sssbeche beko dne d the year;” Lad 1 
 vepbtable in a very kanguick Ratz; that ,; 
trials have not afforded me much ſatistaction. 
I ei not; however perteive any difference, — 
whether the leaves vero tobchect with a piete f,. 
poliſbad iten or n fich of ſealing wan ane {| 
the following well authenticated facts, ſem (o 5 9 
refute the Abbe's hypothefis, . San wy, — 
 ele@trical ecopomy of this plant. 
I. be brand hes of the ſontive- Ales beer > 
nets the vie natural, the other artig Cal. ; + 08 
By the fiſt it progreſſively increaſes, in the _ 
; the angle which ir forms irh the | 
ſtem; and retreats in the ſame gradual | manner, 
in the afternoen, By the ferond: deere g 4 
1 when foveibly touched or naken! | 


II. The ſenſibility of the Plant ſeems, 8 


to reſide in the articulation of the branches of 
the common foot ſtalk, or of the particular foot = 
ſtalk of each wing. _— | 


III. No motion pb from cautiouſly pieniog * 
. the branch vith, a welle. e or other. harp in . „ 


"Iv Pe . or an 1 „ a 
more forcible effect, than an Ae or N =D 
: an entire ſeQtion. ä 

V. A flight irritation 1 e de the : 
= neighbouring. Parts, wage Sw el its ' influence ke 
1 eee 8 PE force. 55 Es 
Vor. 1 e v.. . Phang: : 


5 £3 
: W 3 2 W 
rt EIS 2 2 En Lp! 22 <," — 2 n 8 7 
PE 2 . 4a TY, nn : SS . 8 *; ant a - ad © * 5 8 ye + = 
MF ag iy SS RS r 8 my 9 e 8 r ISS; Er en co wy $ 
. 1 a 2 72 rer * N - FH *» —— — * * — * 
Dr »t * # < — 


- 4 
th 
y 
Ke 


— 


—_ 


* I 2 

— 3 
xg . I 
2 $a 1 


N 
. 


2 


© — . 


DES 


5 
* 


DT, 
26 wag] 


* 
5 4 $445 


— 
8 5 


CES IDE DE. I 
. a 


MLS RET Io 
93 
4 "IA 8 
r 3 45 * 
en Th. 


35 > OO [Plunging . the - plant in water ſeems to 
have, no other effect, than chat of diminiſhing 


N 


a * J 5 7 . 75 7 1 1 5 6 5-16 : 
vs - 4 g 7 2 SF 4 ; 7 ; a X os 
"| $546 N 5 th <4 Ke 8 ed . nh 72 * EPS.” 8 * 
its vigour. N FVV 
* * . 7 Ax. 2 2 $5 


JJ DOES CO ESE ET ST oo 
VII. A piece of "If ſtrongly electrifled, 
de the leaves of the ſenſitive plant cloſe 
Juickly, by e them to it with conſider- 
—_— force. Sk. [139356 th, . "oe He 'Y 87. 
VIII. The motions of the ſenſitive plant are 
_ owing 1 to a firong contractis . Each f dot ſtalk 
joint, on 
which the leaves: turn, wits furpizing facility. 1855 


% 


* 


* 


n 


£ 
1 s £4 Fg 4 
2 
* A * 


45 5 ; 5 5 : LE wor 
EAR FEE 1 opp ping 7 5 4 9 * 1 5 
5 * - 


178 CE * Y Ee : N 15 A . 
+ g No E R 9.1 7 4 7 7 RS 85 r 25 1 Fg 5 4 * oF x a (6's * oF 1 
* 3 * 1 5 * * 


— 
FR 
* 
. 


DIES 


» n 
x 2 . L 2 
N M de, 
F : * 


. y 10 ? PI 9 1 1 « ; ; Z ; 8 to # 
7 Eo ; 2 . 1 45 " . 25 S PR 3 x | ag ig. 

JJ 1 17 775 F 8 85 

E 1 So $2 £9 . ans bb 1 2 * 1 in . 4 


33 9275 * — 


„Confult Milnes's BotanſeatBieionary'; 5/ the © Enoyclo- 
palin Fame and Whytt on Vital Motions. _- 


+»; SHO : N 

. r = 
9 3 J 8 7. 3 
„ 8 5 ” 


© 
25 


* * — 3 . 

JJ LEEFA TCL > 
„ ont 1202 *4 „C SIS SSE 

SL y * * 8 

; 1 ; * 

2 CE £ 8 #5 1 A © 
. E 

. 84 . 


— 8 
8 at 4 A, 5 F 
4 * >. oy \ 3 OY 85 41 * Ea . 
- = 98 9 2 4 OS» N 
5 2 2 1 Xx Y NN + 
* _ — l ” oy. 1 * N 5 
4 ; a 5 X'S 


OW ad I” EO 


- # 1 f 
3 5 A. « 8 „ ; y 333 e ; 
. SEE et Lo nk Go : . „ 2 r Yon 5 
b EO DPD. LOOSE mp . ! 


* a Ee # . : 8 2 1 . r 5 8 - e 
i V INTETIER 


« 

#1 

0 
2 * 
. 
by, a 2 
— * # 2 es - 
2 : of 7 
d * 
» wW > 5 
1 : 5% 
* 3 y . 
2 * * 
' } Ny ; 4 
f : x a 2 L 
? 8 . f 
; : 4 
£ . 
% * > g 
1 * 


5 DI N 10 25 112114 
390 nN hs 2115 ee, 


2 


e "id "LO OBI ICE: FEST 


8 B Hai ae 25 07 1% Dig #35130. * 


ff EXPERIMENTAL: INQUIRE Info the, Cause of the 
| DIES. ! ay: 


| 1 . „RS er = thi 
Rover Socterrs of UrsaL,” and G Gorriterw, 


— 1 


136 b 2 i £77 n N me . 
ITER A . Punt osoentear OCIETY. 
4 55 {} 555 RY, Iz-. 1 $5 it A's 9 4272 8 1a: MF] I£3 © 21. #24 


8 MangnzsTeR,, 0 ILL vics ted. 270 ., Chark 1 
fa lord. Rei 


FI lte _ e 


Gs 


Me) Ldaf DVD 30 yer 


1 "Hp Ip tro 10 0 n 11 11 I 8 29908 : 


AE. chief en inquir nis to in⸗ 


8 


I Vas led te den e of it, from a pe 
of its utility, to thoſe intereſti 
Arts, whoſe, b ect is, the pre eparation, and ule, 


of colouring ſubſtances. ./, 4, nero 
; - fig ge of this rg ps is 1 qun- 


dation, on Which alone ali the parts and maten 
a of. the, 7 ledge, relative, Abos e Its, 
Kae fed. and Supported: od RG Tools 
It ſhould be the. 


* 3.5, 8 


8 Fi Eo mae. requiſite to technical uſes. 
hi, ] ich refolt from thoſe reſearches, but K diredte [ 


＋ 


io che practical N of them. Es I» mM 


NE T 55 
2 5 
0 : 
K 2 | ; 5 In 
Fo £ - 7 9 & 4 N 
2 4 1 6 4 5 — * 8 7 F , 3% 
* * , % 
+ 1 "Is 83 * 
— 2 
x 
7 ; 
8 © * f 2 . 
0 % "SUS 
— = 7 
we ; 1 
. R - 
. 
= 
— 


5 *.. f - 1 
5 iy: PN) 4 2 4 hs x3 ts. 2 in wo 5 1 FRE 
, n O10 2007 15 Ty: 


Bored, a nd of the | 


N 


| Ago Ot) e 


. ©; Veltigare,;the; nature, origin, and cauſe, | 

7 ermanent colours of opake bodies. ay Fri 5 
ruaſion 

g. and, elegant 


of ex perimental. f ile „ 
hy, to EXA examine. the Powers. and N of = 


d its views. be confined to the, thearjes, . i : : 


ane BY 9 Ps 
7 EV DENT en ee 
P 


y a 
__ 


TIN 
& 4 
8: 
7 * 

2 

1 

+ x * 
1 
9 
* 
3 
gx. - 
5 

* 
55 
V. 


Done nas 
CE ws” 

D 

255. $I al 4 


EY ” 
r 
1 


N N 8 — Pots 
BY <> 28 


* . 
ee : 
AC REI I 


— 
I 


7 
1 


132 


ſtance, more contpitueusg than? ßen applied 
| 9 che Science of Optics, and to the Arts and 


dependent por IM: Horz the” invention, arte E 
improvement of the ſeveral” operations, > which | 


| branches of the parent Science Have Fernkitied | 


„ been Wade "PE it ve 


13 proportion as ihe Prineigile ofi any Scleves | 


are unknown or miſconceived, the advancement 


of the Arts and Manufactures, which depend on 


2 


them, Huſt” of courſe be impeded: for, withonr 


rckoſe. guides, ne: addicion: er improves can 
be attaineds except ſuch- as aride. nom. mere di- 
dental obſervstion. e wo 


But when . Principles ; are, Why 8 


5 the Artiſt, ke becomes enabled to draw, from 
thoſe original. ſources, an. ample ſtore! of uſeful i 
inventions; by wire Nis Art is con 


riched; and from-eheticecornffderable adviiewdges . 
may be derived. And thus the ſpeculative Sci- 


ences, by their extenſion to practical pur poſes, 
| become ohñecty ef grearpublticuttity? 


The kroch es tis Gbfervatte m- By) In no In- 


@Qtres; whith ar are rongectett With, and 


1 


owe theit riſe to that Science, appear to have 


kept an equak pate with" the phifoſophica? dif- 


coveries,” by which they=wets ſuggeſteck: and 


their progreſs ſeems tu Nabe been conffantly 


retarded, itt proportion” as the cbrteſpbndent 


in a fate of deficiency or itiperfertion- be 
Tue e ee f ThE which bre . 


1 HL: 


9 


ö 7 o : 85 Pn, * * 5 
nf | „ A 


42 


- 1,7 Thin ee e e ee e the 


e. the aftion 


„ are very 
dend powers of ach, bodies, i eflecting and rp- 
3 Zieht, bare _— oo eat e menu, 
In conſequence ef — W e ing optical 
in | ht ends iderabl 
Agnes of perfection... W li e i nabiſon:tc nation Ip 
+ Jie is further obſervable, 05 from'the-miſcon- 
ception of a ſingle eircumſtance, in this depart- 
ment of the ſcienee, there aroſe an obſtacle to 
che danſtrustion uf teleſcopes, which! the united 
eee axtificers were unable to IN _ 
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ee of Sir Iſaac Newton, originated from 

; Ba ig that the Aivergency of all che as. 
which pas 

*. The inaccuracy, 2 this. opinion Was firſt ob- 
1 mes Was alter 
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D Hlem dert: d but, we are e indebted to. M. Dol- 
lond, for the final diſcoy 
and their application to the ion of tele 
ſcopes,” ſuperior to any which had ever been 

Produced. 5 N . : * 1 „5 

In this happy inſtance, the genius of the Phi- 

2 ee a 147 Son vrre united 


* 24: 
a 
* 


N . 138 


JC ͤ AUS do ed 
„ ol br ERR Hr. 
ER N „ Y Does he * 


3 
r 


4 


3 
3 


2 


0 
Fo 


A 2 4 - EL 
ES 
LEE 


3 


"FC 
£ 


- $7 
N 


* 


— 


will be meun, chat the hypot 
which habe been offered on this ſubje 


itmitnaturith 


5 N * 7 71 z 85 a 8 
- ; , » ; ; . 55 'F ; 7 


have thus briefly conſidered the preſent ft 


of 69 Knowledge; of tlie öptieal eee 


Colourleſs Tranſparent Subſtances; and the bon, 
dition and progreſs of che Afts which are ſubor. 
dinate to; and connected wich them. off 
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The induſtry and attestien of phi 
has not hitherto, in any great degree, benen | 


erciſed on ithe*confideration/ of Permanently Co- 
ee, e 306 fb id 1 8 Ne e roms: 


It will appear, in the courſe of this inquiry, 
rn the diſpoſition of ſuch! ſubſtances to -exhibit 


their colours, has not been examined by exp 


riments, which are the true and only means of 
_ diſcovering,” and explaining, its cauſe.” And it 

Pothetieal opinions, 
Ported by actual obſeryations,' and do not 


account for, or bx brag with,” the ph@nomi na. „„ 
rfeftion of 'this branen of 


* From "the impe 
Optics; And from the infloence which its 
exert on thoſe: Arts, whoſe Itrpfoy ment d 8 
upon a clear and j jut conte 21 don of the gatere, 5 
Preparation, and uſe öf eelouring materials, it 
is not diffecult to deduce the Wilen ofb* che 
y, and neee under which — T 
labour. By Fe PIT OS en ene e, 
So far, indeed, are we from having advan ec 5 
towards à ſtate of perfection, that if we caſt 
our oieus back to the remoteſt regions of Science, 
We Wall find, from. 9 a etre ö he 


moſt” ancient nations poſſeſſed: an exce nene in e 
oſe Arts, which n _ masken n 


all che 
bs e them. NSA 2 IV bw 3 


In a former ere 1 W enn e 8 Art 
of Dying was cultivated in the remoteſt ages, 
in Pheenicia, Egypt, India, the land of Canaan, 
and other countries; and that they excelled 
even in the moſt difficult and elaborate branches 
They were alſo ſkilled in making 7 


of this art 
artificial gems, and sing glaſs,” Age enan 


with the brighteſtcolours., 4 8 
From the teſtimony: of W es ee e 

| vr are informed of the high antiquity of the Art 
of Painting, i in Egypt, and other countries which 


gave birth to the Arts and Sciences: and many 


0 beautiful remains of antiquity, which are ſtill 


extant, are clear and laſting proofs of the great 
proficiency of thoſe ancient nations in that Art. 


a Theophraſtus, Pliny, and others, have enume- g 


rated the colours, emp 
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5 which were in uſe before its introduction. 
Pliny informs us, that in his 


Gs in the various me- 


8 | ee | 
which are e e w by the moderns. Pruffian 
„ which, withia few'others, has been added, 
was diſcovered. by an accidental mixture of the 
5 ingredients, which enter into the compoſition 7 

of it. Nor is it fo durable as the blue Tb, | 
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1 is not my purpoſe} in dined brief review. of 
_ thene9louring. arts, to advert d their condition 
at that period, as they had then fallen from their 
primitive excellente! nor to senſßider them in 
day Other reſpect, than that which- regards the 
__ - beauty,/and durability, of the colgurs, — | 

1 r- ether citcumſtances Wwhatſoe ver. 

The paints, which Apelles uſed, ver 8 
5 Jalan that he found it expedient to glare his 
pid ures, with a duſky varniſh} that the Fividiels 
of the colours might net affend che light. - 

But netwichſtanding che allowed merit of * 
| celebrated Painter, and of his catemporaries, 
in the execution-of their art, their colours were 

_ greatly. ſurpaſſad. in variety, brightneſt, and 

_ Penmaneneys in the works which had been per- 

_ feRed-long. before: ſueh ite were cultivated in 

___ Greece; and Which, ester ſo long 4 ſeries: of 
ages, ſtill continue unimpaired, and probably 

will ever remain ſo, unleſß deſtrayed by violence. | 

I! have ſelected the following paſſages, 'celative_ 
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ditt nome potzit, quod sbſolata / opers./ atramento_ 


iüllinebat its tenpi, ut idipſum repercuſſu cleritätes on- 
5 lorum excitaret, cuſtodiretq ue a pulvere et ſordibus, ad 
manum intuenti demum ee Sed et tum ratione 8 


ne 10 colorum claritas dcilirum "ac x offende e 
per lapid, e Ae nnen 8 e 

e ee EI _ ä Cap: 20 | 
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zent remains of Thebes, in che Upper 


Egypt, een was: the capital of the Eaſtern 
Wale That traveller, in à letter to the e 


4e Stoch, cus relates his obſervationg̃ 


I hope to get the author you tell me of, but 
= 40 as he treats only of the paintings Sos realy 
«6: of che Mummies, he will be of no great uſe to 
cc me in explaining thoſe wonderful ones, that 
« | have ſeen upon an infinite number of ancient 
4s buildings, or in giving the leaſt idea of them, 
Imagine to yourſelf, in the extent of an Italian 
cc league, palaces with columns thirty-two French 
e feet; in eircumference, caſed with ſandy ſtones 
ee cut in ſquares, and all over covered, within 
| * and without, with paintings,” repreſenting the 
= worſhip" of the deitſes of * country, the 
| < ceremonies and cuſtoms. of the inhabitants, 
their manner. of making war and failing, 


_ © together with love devices intermixed./. Con- 
« fider likewiſe, that the manner of painting is 


4 0 totally different from any ching in practice 

et chis time, as to make it neceſfary for me 
* t give you lame ſlight idea of it. A painting 
 gighty- fest high; and proportionably broad, 


ee in baſs relief, and covered with moſt exquilits = 
colours, : ſuited. to the drapery and naked parts 


_ « of the figure. But what is ſtill more wonder- 
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which. Werde has 8 the axcenfira-and 


N 2 divided into two ranges of gigantic figures 5 | 
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deen be other colours ate uſe 9% are a well 
ww” preſerned, as if they: bud been laid on but yeſterday, 
«©. aud ſo ftrongly fed to the ſtone, that I was: never + 
* able to ſeparatę them in the. leaſt. METS; . Non 

will aſk me, whether: the deſign is good and 

tc has taſte? yes, Sir, the whole is emed | 
6e with much greater exactneſs, than the idols 
* of, granite / which we- both 0 a in i the 

a pite !! oanta® 
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325 In 1 and as a farther explanation of 0 
deccounts, + ſhall. here. inſert ſome extracts from Perry's 
voyage to Upper Egypt, : which abounds i in deſcriptions 
and praifes of the paintings, that adorn the 12 8 2 and 
See of that ſplendid ſcene of antiquity: | j _ 
At Carnac (commonly called Luxor i1 Wi d 5 
0 n a part of Thebes) we went aſhore, and march- 
25 ing along, with great avidity diredtly. to it, we found | 
« the moſt ately, magnificent and ſurprizing. temple 
that ever eye beheld : doubtleſs, it is impoſſible to 
think, ſpeak, or Write of this edifice; without tranſ- 
| er port or rapture; for its plendour, glory and magni- 
e ficence. are ſuch, as are truly unſpeakable, and perhaps 
40 inconceivable. | The front of this portal from top to 
OP: bottom, on each fide for 4 width of nine or ten feet, 
. ** and the whole inner fide of the portal thei ſame, are 
e nenen this moſt beautiful ns relievo, 
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uy A View of as Levin, by 0. Fits Ma D. London. 1748 p. 361, | 


* 


te er ats ie ende e HD. one 
« north ide. Phere is no deübt but Wc ate 
«the. remains of the palace ef Memnon. 
4 T he reader may there remark,” letter C a 
e portico of a temple, capable" f giving! a Wen 
idea of rhe Egyptian architecture. „„ 
The hierögiyphics are agreeable te ene 
ce fight, : ant When vou are 91 755 8 0 en 
« colours” bave'"a charmin FT, 
It 18 fornething pi Fae to dee How blk 
« ultra marine; and divers other colours, bave Pre. 
UF * fred ber fatty to the . . * hi as RY 
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| "mt c curious 257 exquiſite manner. 
. his grand ſaniptuocus/ pe po tal, is no thee" län 4 
HW paſſage: Which leads from the e court or ſalon, into 
4 ſekond, , This Kalqn, which js,cquimenſurate with 
„ the former, viz, one hundred paces wide, and fixt 
cc deep, is perfectly crowded with pillars, like che former 
« as to ſh 
© being near twelve feet in Ahe and ſeventy : two feet 
| cc high: all theſe. columns ; as well as the ceiling, roof and 
* walls of the. apartment are quite covered or crowded 


© with figures in baſſo relieyo, and hierozlyphies, "all. 


. exquifitely beautifal, n finely fainted all voer—and Which 
et may ſeem very extraordinary, all theſe. things lool as 
Float e eee 2 J | 

er 


Diodorus Siculus, in 8 deſcription. of Thebes, men- 


tions ſuch gigantie figures, covered-with the moſt beauti- 
ful colours, as well as the other kinds off paintings,” OW 
are my extant in the remains of . 1 l 
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ee ſtate of Painting in Egypt, above 
1 thice ould; years ag. The other Colouring 
rr ee ee improv 
eint 961060 equally remote period. 
Me learn, from che concurrent tefl r 
| Shy ſacred and profane. hiftorians, . the 


Countries, where theſe Arti originally flonrimmed 


dere antecedent, and ſuperior to all others, in 
their diligent and ſucceſsſul obſervations of nature, 

: Lach in che invention and chltare of the Sciences. 
Tue. undoubtedly, gave riſe to the executive 
5 Arts, and opened * Wa Mt (ther. 3 1 em 

| and perfection. 8 

But, aſter a ſucceſſion of ſeveral. ages, both 
the theoretical knowledge, and the practical Krill, 
of thoſe nations, usdervent a conſßiderable de- 
celine, and ſhared" the general deſolation which 
: bad befallen, from ery Klaſters, an e 
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lore Gar: ere e eee on- 
dition, at che time that the ancient Tages « of 
77 Greece reſorted : to them, for inſtröction. N 
So that, although the zelcarches of thoſe tra- 
| e me repaid by the acquirement of ſome 


general phyſical trucks, which" had been tradi- 
ttonally preſerved, they could not, by. the moſt 


s eligent | inquiry, attain an iplight into any of 
| the progreſſive means Ce Rs _ 
| oY 88 eee l Z 
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adequate means of retrieving the Principles 'of - 


axcient Science, til they began to avait them- 
ſelves af 'eperimentat dbfervacions 3" and ein 
academies were initituted, for the PORE.” 


enabling them mutually to ee their 


diſco tries to each other Fr PY 


The prelent age has kata my yn 


philefopheru whoſ# labours have en drew d 


10 inc airfes, frötn whenee "gar ir 


muſk: nedefſariy reſult tes the Arts, and Opert - 


tions, hich are of the higheſt importancs 9's 
convenience and happineſs of mankind; - 

I fa think” myſelf eee if che * 
aldicivne of try endeavaur prove; in thi let 
gras eonducivets tk ndpꝑ. 

I a former worlky I have . Dit. 


bene or Changes of Colour, in e 


2 de bedies; auck have ſhews thar they are 


effeed in the ſame mafhes, and zccerdisg t 
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We / I 7 . 
4 CERA 'S e r 
Fr « 


7 
ccc 
noe af ns YG ds . ee er 


TT 7 r . K . 
E „ „ — — 


DD r 
2 AE bo Sg 


NH 7 
DUST AE 


8 
3 


2 
ae > 


i 
z 


Attention and. ſucceſs, the properties 'of Perm: 


ing, 1 a0 e 5 upon: 1 "DIG 
ledge, and management, of Golouring Materials. 


na Thegxperiments, by which the cauſe of thoſe 


changes of colours was inveſtigated; conſiſted 
chiefly of varidus methods of uniting the Colour- 
ing Particles into larger, or dividing x] into 
8 -meſles.': i 0 ancom Sag 105 
_-nbfball;now; 3 to examine choſe proper- 
Lies (of Permanentlyd Coloured Subſtances, by 
Whigh they operate on the rays ache in Þra- 
dueing colours. V 
No eſſential information, relatiweraathis.ful- | 
"eons be obtained from any: optical vritefs, 
who; preceded Sir Iſaaq Newton. F orothe origin 
andes Ef light: and colours were entirely 


:  unkaowns. til ee en unfolde dry. his re 
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To 3 the diſcovety of che different 
relrangibility of the rays of light: the inyariable 
_ colours, of the differently refrangible raꝝs the 
power of thin tranſparent plates, Hartisles, and 
fibres, to exhibit ſeveral colours, according to 
en e th iekneſſes and Hemſiiess- 28 . 


7 ee of light. 83 
All cheſe were 3 Tn = TIP 


means of Tranſparent Colourleſs Media. But, he 
+ not appear to have examined, with eu! 


accurate experiments, p 


char he us have attained to a clear inſight 


into that part of Optics, as he Was not-furniſhed ; 
with any regular ſeries of experiments, Which 
could be applied to the folutian of its Pheeno- : 
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As the progreſs oh Sir Ine Newton 5 
veries did not extend beyond the limits of his 
experiments, it may be fairly concluded, that, 
without ſuch ſources of information, the moſt 
acute and penetrative 5 muſt fail 5 


of ſu 


in phyſical inquir ies. 


rht be diſtinguiſhed from thoſe clear truths, 


which he had deduced from his numerous and 
performed eee 5 
rent :Coloutteſs: Bodies pian 
Thus, having mentioned fore! 8 thoſe ſub⸗ 
ſtances, which tranſmit one ſort of light and re- 
flect another ſort, he makes this remark: „If 
ee theſe liquors or glaſſes were ſo thick and maſſy, 
that no light could get through them, I queſ- 
Fe tion not 2285 they 2 like all other opake 
135 as oy b 5 1 5 ce bodies 
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ie ra. ene. And indeed, from the ſtate 
reſearches, it was not poſſible 


y; This great philoſopher, done. in the few. 
paſſages wherein he treats of Coloured Subſtances, 5 
conſtantly avous his defect of experiments. It 
is probable. that, by this candid acknowledg - 
ment, he intended that the opinions which he 
had expreſſed, on this ſubject, which are merely _ 
|  comectural or founded on abſtract ſpeculation, 
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ce in all poſitions of the eye, eee ee 5 


x IR Oy” experience,” #4 110 


And ke thus; expreſſes Birmſelf, rel. "IG ks 


| opioty. of gelt wedges filled with red, and blue 


Hguors, When viewed eonjointly./ 14 Fkis Mr. 


Hook tried caſually with glaſs wedges. filled 


<c with red and bite liquors, and Was furprized 


ic ar this unexpected event, the reaſen of it being 


ce then unknown 5' which makes mo truſt the 


We find, at alta: the Duties; pg : 


relarive to the infldttions/ öf /the rays: of light 
and the colours made thereby, which ſeems 
capable of being extended tò all thoſe obſerva- 
_ tions,” which the: Abuſtrious author had left im- 
porfott, or had not proſecrited with that eminem 
degree of induſtry a citcumiſpection, which are 


y confpicodus/in his inquiries. It is as 
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lies ſtain the more ee /orhiers"ihs 


leſs refrangible rays, more copiouſly. And thay - 


this is not only a true reaſon of cheſs: REID 


pagan nt wilſon? Ai ano mgud 
He (conceived. that opake bödtes redet the 


echt [light from their anterior ſurface, by 


ſome power of the body evenly diffuſed all over | 
its ſurface, and external to itt 
- He thus delivers his doctrine eelativeirs NC 


parent coloured liquors f/ A tranſparent body 
% which looks of ati 


ee air beyor d it. And chen che 
b il be di 


from the tinging particles may ptedominate. 


In ſueh caſts, the colour of che reflected light = 
„dem char of dne mn EH, 
| © reanſmitted:®” oil ane molt be 


£c will be apt to F 


thetical, and 
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colour by tranſmitted light; 
ee may alſo look of the ſame colour by reflected 

_ «light, the light of that colour being reflected 
«© by the farther ſurface of the body, or by rhe | 
reflected colour 
riniſhed; and perhaps ceaſe, by 
05 making the body very thick, and pitehing = 
< on; che back ſide to diminiſh the reflectiofl of 
e its further furfaee] ſo that the light reflected 


the evidence of any experi- 
ments, I Judged it expedient carefully to inquire 
into the Phænomena of Coloured e 


4 
1 
1 
L 4 
2 
* 
on 
25 
7; 
Ln 
i 
2 
&. 
wn 
= 
5 
＋ 
4 
* 
1 
* 
ke 
4 
1 
4 
1 
6] 
73 
7 
« 3 
* 
++ 
"1 
Ba 
t 
* 
PP 
7 
= 
- 
a 
of) 
f 
* 
7 


2213 ———ů + 4 ah peg. 98 


— 5 18 
— — „ = - - © 
— T 1 
— 
A 5 — EER 
8 Fw Wo 8 


: S hich. alone 
. queſtions can n, el dininrhed): 5: 


| experiments, which have been /perfoi 


For inſta 
ments which I ſhall-relate in the ſequel, chat in 
Tranſparent Coloured Subſtances, the Colouring 
Matter Aber 10 refle# uny light; hag when by in- 
tercepting the light which was tranſmitted,” it 18 
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any "bin ng _ _ 


For this purpoſe, I . upon 2. 1 of. 
rme with a 
nt. Coloured Liquors, and Glaſſes, aS 


well as s with opake, and ſemitranſparent bodies. ö 


I ſhall, in the firſt place, Fonſider Tranſparent | 


Coloured Subſtances ; - . becauſe. they are of the 
| fimpleſt kind, as they conſiſt only off the-Colour- 


ing Particles united with, and diffuſed: through- | 


out, Tranſparent e ſuch as. OS ne 9 


I Try : : * 


ail water, or glaſs. 5 
From the examination of: ſack tingad RY | 


: 1e been enabled to diſcover ſeveral. Proper- 
ties of Coloured Matter, which are very different 
from 8 e n A ebnet 1 


to prevail. Y TO 
ad ir will 1 from dhe erben 


hindered from paſſing through uch ſubſtances, 
they do not vary from their former colour 1 o 


- OO Oe e Ire Hack. 
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3 Optical writers 3 uſe the ——_ colur in an 


| equivocal ſenſe: ſometimes expreſſing chereby the primary 


colours, as oppoſed to whiteneſs: at other times including. 
whiteneſs alſo. I BID, ans this 1 ads uſed this 
M „„ 3 e d 


Colours P — 


As the e of the Colouring Particles of 
Tranſparent Bodies to reflect light, is deduced 
from experiments which are very numerous, and 


whoſe. reſults are conſtant and invariable, it may 


be held as a general law, at 2 neee ex- 


1 


ception to it Can be diſcovered. N . 


This law will appear ſtill more old af 5 


it he conlidered that, for the moſt part, the ting- 
ing Particles of liquors, or other Tranſpar 
Subſtances,” are extracted from Opake Bodies; 3 
that the O ake Bodies owe their colours to thoſe 
: particles i in like manner as the Tranſparent Sub- 
ſtances do, and that by the loſs of chen r are 
deprived of their colours. e 


By experiments made with 1 Dpaks Bo- 


dies, it will be ſhewn that they actually do not 


. explained. 


For the f of obſerving 1 the, manner in 


of e as To not compoſe! whiteneſs, or any 12 the gra · ws 


_ dations between white and black; ſuch as are 7 by it 

Sir ir Iſnac N rey, au, or ee Fs 

8 ” 5 It 8 9 Ls 2 1 e 5 Fl P 5 e. | . 
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C xhibit. their colours, by reflecting the rayg of 
light. And, by the fame experiments, the means, 1 
by which they do produce or A wil by : 
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baſe about one inch ſquare 5 Ws " 


ien ee are cylindrical, th RY (LR 
and are about duo inehes 1 
e "i 3s ne Ta Co Ee 54 7 5 7 | o it 
in length. 1 5 N — /'#| i 05 
1 ewe cle bottom a : 


_ theſe vials! 


2h oy '” Fearefully avoided Leaving 


rays of light, 1 3 fmall 5 "7 —— 


vials of flint glaſs, whoſe form 
is a parallelepipid; the Neige p"— = 
of theſe, excluſivs of theneck, WY 


dhe of the fides of IM of ' 09 
with a black var- 

niſn; the ey lindricat neck 5 1 36 ” / # 

and the anterior fide, B, ex: #7 WM 

cept” at its edges, were left _— 

Uticovered.” F 


crevices in che yar iſh, _—_ 
"Wat! no light might be admit = 
ted, Except chroug the ache _ 


01 the aterior de, of t 
vials. 100 LE pb aan eee a 


In theſe experiments, bor 8 — \ = 7, 
the, inner and exterior. ſur- WM . 
faces of the glaſs muſt be perfectly clean; and 
thoſe Hquors, which are a t to depoſit 4 bedient 2 
on the. bottom « or ſides 50 the veſſels whic] con- 
$i. them, muſt be put into the vials, only when 
the. examination of them is intended: . 


Pouuaan cis Opus Bolle, 0 
len are not ſubject to this i e ey 5 


be conſtantly kept in the vials. 
The uncovered ſide of 
placed oppoſite to the win 


of the” vial; and wo 


experiment that no light be tranſmitted through 


the liquors, this will be accompliſhed by placing 
the uncovered ſide of the vial in ſuch a direction, | 
| 8 it may form a right angle with the window. 
I have examined a great variety of Tranſparent 
2 CS Liquors; in vials, prepared and diſpoſed 
as I have. here deſcribed, and have conſtantly _ 
found that in every inſtance, that part of the 
liquor, which was contained in the neck of the 
| ; vials, exhibited i its colour diſtinctly and vividly ; 5 
but, that portion, which was in the body of the 
1 vials, and which was viewed through the un- 

. covered ſide, exbibited 10 colour, but was black... 
From amongſt numerous ſimilar obſervation 8, . 
1 have ſele&ed thoſe which are ſer down in the 
following table: I have not attempted therein : 
to produce any regular or ſyſtematical collection 
of coloured liquors, bur only to exhibit ſuch 


ſpecimens a as 8 _ LT | Theor, the action of 


it 
* 
* 


he vidhiſhoule: not be 
o. through which _ 
the light is admitted; becauſe in that fituation 
the light Would be reflected from the farther ſide 
uld be tranſmitted through 
the coloured liquor; ; and it is obſervable that 
ſmooth black ſurfaces. reflect light very power 

: fully.” Now as it is a principal object in the 
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1 : 5 . Dilute FED, of Greth Vital 3 in | Tl 5 : 


So OY es : and animal: colouring parc | 
cles, on the rays of hne: 8 
The expreſſions, refleRed: 1857, and nage 
light, have been generally uſed, when T ranſparent 
Coloured Bodies have been conſidered. But, as 
the following experiments and obſervations, ew 
that Tranſparent Coloured Bodies are not endued 
With any reſtedtive power, the word reflefied, can- 
not properly be applied to che light which falls 
on them. I have, therefore, at the head of the 
laſt column of this table, fubſtituted the words 
ee ihgident 3 17 e of | Re uſual expreſſion, 1 
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Ra infufed in Expreſſed on. 


Fuftic infuſed in Dies Water 8 Fi) ; 
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Turmeric i infuſed i in Diſtilled Water 
Logwood infaſed in Diſtilled Pater” 
Logwood infuſed i in x Thames Water 
Lognood infuſed 3 in Spirit of wine 
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Red Saunders infaſed in os run et of v Wine. 
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Cockineal wfuſed 3 in > Digilled Water | 
Cochineal infuſed 3 in Spirit of Wine 
Kermes infuſed i in Diſtilled Water 
Kermes infuſed i in Spirit of Wine 

Ox Gall, Alated with Diſtilled Water, 


| iac 


n 
, 39 IJ Ex 4 1 


. Spirit of Nitre. eee v 


Phlogiſton 
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parts of Arſenic and Nitre ; ty 5 15 
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1 Fo ee ſhew;” that” Trakfoidtar : . 
S Liquors do not yield any colour by 
| e xe but by tranſmiſſion Ü 


If theſe liquors are ſpread thin on ene ; 5 


grdünch they appear of the ſatne colours, which 
they had exhibited, when viewed in the necks 
of the vials; as the light reflected from the 
white ground is, in this . er 205 . | 
the coloured medium a 

But when they are ſpread ik 4 black Stund, | 
thay: afford no colour. The black ground, 


however,” ſhould not be a poliſhed body; as 


the light, reflected thereby, would be tranſ- 
mitte through the thin medium on its en 
and be tinged by paſſing through it. 
1 ſhall now proceed to relate dene pere h 


ments, which were performed with tinged glaf- | | 
ſes: theſe being, in. e ee e ok 


to coloured 11quors. EN} OO 
I made ſeveral als of ene ge That, = 
which I principally employed in theſe experi- 


z ments, conſiſted of equal parts of borax and 1 


white ſand. The glaſs was reduced to powder, : 


and afterwards ground,. together. with the i Se 7, . 5 


diente by which the colours were imparted. 


This method, of incorporating the ane = 


particles, is greatly preferable to mixing them 
with the raw materials. The glaſſes, thus com- 
poſed, excel moſt others in hardneſs, and are 
1 e in uſires to e . 


with rranſparens | coloured: E e they | 


- appear vividly: coloured, when they are of ſuch 


p 2 thinneſs, and are tinged ſo 1 chat light 
is tranſmitted through them. But when they 
8 are in larger maſſes, and hes tinging matter 
is more denſely diffuſed through them, they 
are black. For, theſe as well as the tranſparent 


c - coloured liquors do not exbibit. Sofas: 85 n | 


5 


but by tranſmiſion only. : 


eee hore foffance eee 1 „ 
ED for the purpoſe of obſerving the -Proportions | 
of tinging mal os, {hich ee e or 


5 ee de 8 ” | Es 58 lf £ +3 bb 2 


i a0 to ir one 


n, 


1 tinged: alt ae 


7 5 gialeh part of its ae of copper. It is in- 


different whether the copper, uſed in this pro- 
h eeſs, be calcined, or applied in its metallic ſtate. 
I made a blue glaſs, by the add. 


| dition of zaffre, 

; 55 purple glaſs by manganeſe, a red glaſs by gold, 

Ne and: yellow glaſſes by ſilver, and by calcined. i iron. _ 
I alſo made a yellow (glaſs, ſimilar/to'a topaz, 


5 by the admixture of a ſmall quantity of pul- 
verized charcoal: and the ſame colour was im- 
| parted by wheat flower, oj roſin, e 1 880 : 


5 other inflammable matters. 5 
From the maſſes of tranſparent hea . 
which were thus compoſed, ſmall roman were 


ſeparated, and ground by a lapidary, Wh 


| reins os 1065 their reſpective; colours. 
Hs, LE eo Having 


4 i 3 pieces of fuck Sasse bur 
two inches thick, I incloſed all their ſides with 
black eloth, except at their farther, and anterior 

ſurfaces. Each of theſe: pieces of glaſs vividly 
exhibited its colour, when viewed by tranſmitted 
light: but when the tranſmitted light was intör- 


cepted, by covering the farther ſurface, E 1 


: anterior ſurface. afforded no colour, been 
black. fe ke 7847 - . n ©3268 e IE 
When Md f Tranſp arent Coloured Glaſs; 

ſomewhat thicker than window glaſs; are viewed 


by: tranſmitted light, it is well 1 that the) 


* eee colours. ee 


Is antercepted the light, e Was tranſi 
: through ſuch coloured, plates, by fixing a! piece 
of black cloth, ; contiguous to their farther ſur- 
face. The plates, thus prepared, when placed 
in ſuch a direction, that they form a right DN 
wh 1 the window, appear perfectly last. 
From the phænomena, preſented ben 
eee two obſervations may be deduced. (I.) 
Thar the Colouring Partieles do not reflect any 
light. (2) That a medium, ſuch as Sir Iſaac 
Newton has deſcribed, is diffuſed over both the 
anterior, and farther ſurfaces of the plates; 
whereby objects ene and 'regus 
larly, 498; ;muvron?; 152411 2: 2X 4 i fox a0 


„Rol root ee nne e EN eee 
- 92 * Wbenever it is ſaid | that light is reflected by, che. ;fur- | 
of any Tubftince, tt ſhould. be ungerſtood, from this 


| expreſſion, that the reflektion is e effe] e he medial 


| Uſed over its 1 ' 


5 > 
4 bed 7 5 


; „When a hates. candle; 48 e near -bne 
+ of theſe coloured plates, the flame is reflected 
: W. ane medium, which is diffuſed over the 
anterior ſurface of the plate. The i image, thus 
d,; reſembles the flame, in ſize, and 
| eilen For, it is ſcarce ſenſibly diminiſhed, 
and it not in the leaſt tingad by the coloured 50 
f Ahe plate be not ſo intenſely coloured, 
5 ſo maſſy, as to hinder tlie tranſmiſſion of the 
light of the candle, there appears a ſecondary 
image of the flame, which is reflected by the 
medium, contiguous. to the farther ſurface f 
the glaſs. And as the light, thus reflected, 
Paſſes back e Aa ee glaſs,” it 5 
vividly tinged by irt. og! „ 
- When the glaſs, . in s e ee 1s 
2 green, the ſecondary image of the flame aſſumes 
7: alhediche: green colour! When glaſſes of other 
. colours are uſed, the colour of the ſecondary . 
imige is always the ſame, as that pf the glaſs. 
The ſecondary image is leſs; than that which 
18 is reflected from the anterior ſurface, This 
diminution is occaſioned by the loſs of that part 
of the light, which is abſorbed, in paſſing through 
"the coloured glaſs: For, whenever any medium 
oY ts one ſort of rays, more copior y chan 
the reſt, it ſtops a great part of the oppoſitelß 
coloured rays. And much more light is lot, | 
in its paſſage through coloured, 2 n e 
We eee 52 ene „„ 
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. ale Bodies 159 - 


In making theſe obſeryations,. it is open to 
chooſe; coloured plates of glaſs, which are not in 
exery part of an equal thickneſs, .thatithe ſecon- 
dary. image may not be f reflected in ſuch 4 direc- 
tion, as to coincide. with, and be intercepted by, 
that which is reflected from che anterior ſurface. 
When che plares are ſo thick, and ſo copioully. 


coloured, that the light cannot penetrate to their 


farther  furfac 4: they appear intenſely black! in 
whatever direction they are viewed, and they de 
not afford any ſecondary i image; but only refle& - 
from their anterior furface, the game, or any 
other objects which are oppoſed to them, Fheſe 
= . 8 art repreſented, in their din proper co- % 
ours, and are 2s free from any f tinge, or adven-. 
titious colour, as thoſe which are r fre . 
ook ing glaſſes, or ſpecula mage of white metals 
I is Jan! 
particles haye uo, ſhare i 4, effe 
For, q If, chez one 
whence. 1s it chat glaſſes, "copiouſly ton D 
colouring, Rüter, Impart no, Pp ours, t to the 
| INS es, which they rellen? 401 50 © 5 41 
It appears, from theſe obſervations, that 2 5 
parent W bodies, as well 1 in; a ſolid, 2 15 : 
uid, f hibit colours by.tran ly, 


ting 5 50 


x =" — . 2 
EE 


ifelt from Wee chat the colouring 


reflect any colou . 


os of this inquiry 3 in rol - 
nent places ro, che confideration gf e 8 
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of ſocks particles, T rediicedi ſeveral 'Tranſparen 
Coloured Liquors t o a folid conſiſtence, by ert: 
ere When i gentle heat is employed in 
is zperation,* the'Colouring Matter, Which is 
thus concentrated} ręmains unimpaifed;”/and ca- 
_ able of again injpatting its cler unslte red, 
to other Yquors:” T. lIoolg: 
In this ſtare "the Colouti g Particles ee 10 


4 „ 5 


1 tolo, and, as no light is tranſmitted *hrough 


thefts! they are Black 


Amongſt the liquors, which ev: oral, were 


the tinctures, and "infuſions, / of the "colouring | 


. particles of red; purple; blue, 4 and'yellow 


of logwood, "brazil, fuſtie, tütmerlt, fed Wü 7 
1 fap green, kermes, and all = 


ders, alkane 


other Tranſparent Coloured Liquors, enumerated 
in the preced ing t table, which Are capable of . 


ing reduced to # ſolid” confiftence, © greg un- i 


dergoing ſuch changes, a y 


as render thein PR. 


The opacity, Which 05 Meet a 
acquire from the loſs dl nh of the 

ariſes" from Varidus Cat H us tlie 
Ration of ſaline miatters, e coal 


me colobring particles, ibte m miſe ie if 


conſiderably, in denſity,” from the menſtrua 
— whiclitheywereYimolved, £2.10 mb 2 


The conſiderstion of this ſubſect ie uf woch 


: N 8 e5ths art 


e . e os? 6 


* 


b pake, their lige "Fenders ed 
ab 8 ol enterigg the pores of wool, blk, 
i, or linen, © colieringits theilt ae 1] 
08 che attractbe force; by which Particles t 2 
mörbalih e each öther, and Cbheft, is weakened, 
in proportion as their bulk inci > fo that 1 the 
degree of magnitude ef hi is 12 85 
which is ellen nd "the e 5 
eee ant 8 = 8 5 


obſerx 45 Wb wbebeve our ph. 7 


= ene ale e eee "theſe e's a 
= | infufed}" in in a pint” 1 diſtilled Water, Tuch u g. an. 
| | tity of fuſtic, that the water Was e „ 
8 akte Pirker The aquebus Part of ” = 
His inf was © rated by A. gent e : 
Wn contingca®® beit, 55 tilt k was "reduced" 0 4 125 
; Y mas. e 8 wn ik £446 7 7 FRO$ a robs. 
"ke fiquor, 2 ing er 
contin aaf 125 and ch feta” es 
which it Yielded, ran fentted 4 yellow cee „ 
len read thin, but appeared. Flack,” when Þ 
hier HR er Viewed. ee ieee horns 7 5 1 
3 akother pint ok ehe Ll I 

fulkds „ Leetpefgte fat f'of We wee e 
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the remainder, till Rs cold. 18 i 115 * 7 
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$: . A $24 BD, 
became türbid, "nd Spal e. When this. quo 
1 I 
; was filtered, a a tranſpafent infulion paſſed though 
. W filter, e an OE” N was N 5 
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the Sher, which, Was e N Re ap- 
peared. to. be a white powder, ſlightly tinged 
with yellow. This powder did not cohere to 
5 filtering paper, but was eaſily. ſeparable. from 
It was again ſoluble 1 in water, and formed 
14 0 fa liquor, in 1 all peas aalen #6: i 
original infuſion. jj ͤĩ ]“ 8 

From theſe circumſtances, it appears; = Bi Aa 

1 15 given proportion of water, pr * a ſufficient degree 

| of heat, is requiſite to the ſolution of the colour- 
ing particles of fuſtic. And experience evinces 
that thoſe particles, which are too groſs to paſs 
through filtering paper, are incapable of entering 
the PIG, or ene, een, to the a7 x20 of 
bodies. . . 

Many "LS ingredients, ſuch as the colouring | 
riches of logwood, kermes, and various other 
matters, a are ſoluble in water, in all Proportions, 
and therefore their infuſions are not ſubject to 
become turbid, or opake, during their evapo- 
ration. And the ſolid extracts, obtained from 
theſe liquors, reflect no colour, but are #lack. .. 

1 alſo formed ſolid maſſes, by mixing g with * 
ö ſmall quantity of drying oil, pigments, Which 
conſiſt chiefly of colouring matter, unmixed with 
| _ opake ingredients, ſuch as indigo, Pruſſian blue, 

and ſap green, Theſe paints exhibit their re- 
ſpective colours, when thin plates of them are 
8 viewed e light ; $i e e 
„„ , 


162 
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A _ ahe . ligke i is . i 
or when the maſſes are of a ſufficient thickneſs. 
Several fruits and berries, as black cherries, 
black currants, blackberries, and many others, i 
afford inſtances of blackneſs ariſing} from the 
denſe ſtate of the colouring matter. Their 
Juices are red, when ſpread thin on a white ground, 5 
or otherwiſe viewed by tranſmitted light 
Thus it appears, from all the preceding ex- 
z periments. and- obſervations, / that Tranſparent 
Coloured Matter, whether diffuſed. through co- 
lourleſs pellucid media, or condenſed into ſolid 
maſſes, ſeparate and ponies is not cofegd: "ah 
any reflective power. > ew Me 
I ſhall proceed to cakes che 3 nh pro- . 
perties, of the colouring particles of opake co- 
loured bodies, and the means by Which their 
5 colours are produced. are 4; | 0 „ 1 8 1. 
The tranſparent liquors and glasses, which 
hs been already examined, owe their colours 
do ſuch particles extracted from opake ſubſtances: 
| and-it has been ſhewn that 8 n 0 not 


* 2 upon light by reflection. 
Ii has alſo been obſerved, that . — 9 0 

5 Tz . are ſpread thin upon any white ground. 
„ they, exhibit their ſeveral colours, by e 1 


5 ' ting the light reflected from the white ground. 


I ſhall endeavour to prove, by ſeveral experi · 5 
ments and obſervations, that the colours . 5 | 


e are e by a * operation. 
5 | Mz 8 Tru 


ly 


5 Mr. Delawal on tb Can ef the 


Amongſt the {patina} öde, Whieh are ne 


objects of this: inquiry, vegetables claim our 
principal attention, from tlie e and 
WOT of their colours. tata Il 


In order to examine thelteavrs} ros flowers, 8 


F mood, and roots of plants, 1 found it neceſſary 
to ſeparate their SLE e on i 
> their coloyrs depend. TENG 09079 4,0 W198. 1 


The following e LEI . with this 


view, have enabled me to diſeover the cauſe of 
thoſe ae and the manner in which they” are 
Io: $9 cect. = 3 8 5 ET. | Rh f 155 s LE 4 : Dy TTY 'S 1 FN, | 8 5 1 85 4 


with this liquor, and-viewing'that part of it which 


was in the neck of the vial, I obſerved that it 
trunſmitied a vivid green colour; but the other 
part of the tincture; which was oontiguous to the 
uncovered ſide of the vial, reflected no 8 1 


and conſequently appeared HMact. . 


I poured; into a white chin cup, 4 denne. | 

tity; of this tincture, which, by its preſenee, im- 
ted ta the bottom of the cup a green colour, 
exactly reſembling that of the 1 1 7 75 * 


Pꝰẽ r 


the matter had been extracted. 1 ETD 


After the Colouring Mater! had: brbg- en | 


| ny 1285 e the leaves remained apparently 


*** 5 Oe unaltered 


dy Aigefied,; e ene of e -praſs - 
and other green leaves of plants 2 by this means 
a tranſparent green tincture was obtained, Which 

conſiſted of the colouring matter, diſſolved yo 


| 


ee in whale 1 16fs of colt 80 1 
In this ſtate, they conſiſt 1 ot its 
fibrous and vaſcular parts, and are either perfectix 
white, or have/cheir's W 2 mis Nightly . 5 : 
beh. ore one +1. ib, 

4 digeſted a in retified: Air id of. wine, red, 
purple and blue flowers. All theſe yielded, to 
the ſpirit, their colouring matter, and by the . 
deprivation of it appeared white. From moſt of 
theſe flowers, the ſpirituous menſtruum acquired 
either no colour, or only 2 faint tinge. Butz 
when it Was aejdulated, it became red, and, 
by the addition of an alcali, aſſumed purple, 5 
blue, and geen, colours. In each of theſe 
ſtates, the coloured tinctures were examined in 
the vials, as in (No. 21, 24, 4577 ) and, alſo were . 
poured” upon a White ground. All of them, 
by theſe means, were found to yield bright | 
colours by roman 1 5 none 6 of Oey RAO 7 
3 light. i a 

5 + alſo digeſted he: v quiipte® ane) ide Were . 
in water lightly” acidulated with nitrous acid, 
and thus obtained from them red infuſions, 5 
which I have been able to preſerve many years, 
without the leaſt! alteration in their colour, by 
: ors them with ſea- ſalt. (No. 225 2 1 4 

By the addition of very ſmall portions of 21. : 
cali; theſe red liquors alſo were changed to purple, 
One” and green. All theſe coloured infuſions 

„ 8 were 


ö 
F 
4 


p 
: 
* 
1 
by 


# 


3 2. 0 't E "” . 


were viewed, in the ſame manner as the pre- 
ceding liquors, and were found to yield vivid 


colours by e but to COONS no 2 nfl 
* „ i; 


Se actition' of che deal Wü de very EY 5 
A for if too much is added, at once, to the 
red liquor, the intermediate colours, between 
the red and the green, will be wanting. To 
half an ounce of the red. infuſion, it js proper tw 
add, at once, only the leaſt quantity of a ſolu- 
tion of pearl aſh, that can be taken up, upon 
the point of a pen, repeating this 90 8 
dan, till each of the colours are produced. 5 

The flowers, after having been Npettedi 
macerated in acidulated water, 1215 their 5 

ing matter, and became white. 

Tellow flowers alſo og their vplown n 
to water, and to ſpirit of wine. The infuſions | 
and tinctures of theſe flowers were ſubjected to 
the ſame experiments, as had been employed in 
the examination of the liquors already mention- 
ed, and appeared yellow by tranſmitted Bai, 
bur did not reflect any colour. (No. 26, 27.) 

White paper, and linen, may be tinged, by 
' gipping them in the infuſions of the flowers of 
each colour: and by ſpreading, upon thoſe white 
grounds, the expreſſed juices of ſuch flowers, 


their colours Wy * e to MINE Tower 
pad the linen. ; 


* 


e - Theſe : 
5 : | * 


Fheefe means of ringing are Wit ſimilar 
to the application of vegetable dyes to linen, and 
of tranſparent water colours to paper, many of 


which confiſt of the Colouring Matter of plants, 


ſuch AS indigo, litmus, ſap green, gamboge, 


the vegetable lakes, and various others. 


Theſe operations are ſo well known, and the 
methods of executing them are ſo obvious, that 
1 mould not here have noticed them, if they had 
not led me to ſome obſervations reſpecting the 

white g's ads, > on which the colours are * 5 


The "conſideration of 1100 ns: WO g++ 


fight, into the manner in which 
this natural en of vegetables are produced. 


I have already ſhewn that, when the Colouring 
Matter of plants is extracted from them, the 
ſolid fibrous parts, thus diveſted of their covering, 


diſplay that rnd "which.| is Ree? eee 


ing character. 3 4 
White paper, and 1 are . of ſuch” 
en vegetable matter; which ! is bleached, by | 
diſſolving and detaching the e 


Tl KN 


- toured particles,” 


When theſe are dyed, or Pane wich 1 
bie colours, it is evident that they do not 
differ, in their manner of acting on the rays of 
light, from natural vegetable bodies: both 
. 8 5 PTE na by ne; through the 

1 55 — e eee 


* + bh, 
r (+ { , = ; - 
* * 2 
* 4 3 


1 3 ee * gh which is 
reflected from the white ground. Nee art 6: 
For it appears, from the preceding experiments, 
; that M0. refleive pe er. relides.) in any, of their 


component bande CE their, ke, nale 
only. WAS > | „ 


. % ** 25 : 2s * 


This white, matter r frequently exiſts, without : 
| any. conſiderable mixture, in plants, While they 
axe in a ſtate of vegetation: as in cotton, hite 


flowers, the pith, wood, ſeeds, roots, and ner 
parts, of ſeveral kinds of vegetables. 5 

When decayed trees, and other plants, have 
been long expoſed to the weather, alter they 
have ceaſed to derive/,nouriſhment, from. the 
. earth; their coloured juices. are apt to be ex- 
bauſted by the action of the, rain, air, and fun; 5 
by which means the rang ai in ibſtance becomes 
; | perfectly. bleached. - =D xn : . 5 eon 1 195.1.- 
The white- matter 398 an vegetables. is com- 
poſed principally _ of an earth., T heir aſhes 
conſiſt of this earth, ſeparated from the inflam- 
mable, and enen we to ich | afhs : 
owed their colours. In 

I have rendered ps Town, 8 by 
carefully caleining them; and afterwards grind- | 
ing them with a ſmall proportion of nitre, and 
expoſing this mixture to ſuch. a degree of heat, 
as caùſed the nitre to deflagrate with the ſmall 
particles of coal which remained unburnt; and 
! gh "Gifolving, In marine acid, the 
| | | | ferruginous 


e matter. diffuſed, MT 1 and. 
repeatedly. waſhing! er eines able in a 
ſufficient.quantity. of water. cee 
By mixing gaſhes, thus purified, 1 aul, 
together with an additional Portion of borax, I 
obtained an opake ee remarka e for i 
whiteneſs. 1 5 2% eee 
From all theſe- premiſes; it .appeares: tha 


N Which forms the ſolid ſubſtance of plants 
is white; chat it is ſeparable from. the colouring 


matter by ſeveral means; that, whenever it is 


either pure and unmixed, or diffuſed through 
tranſparent colourleſs media, it exhibits its 
. whiteneſs; and is the: only IE mee is 
endued -with:a:refleFive: pour. 
T have hitherto deſcribed PH alin : ack 
the white matter of plants may be brought to view, 
by the removal of the coloured particles which 
covered it. e e e ee „ 
other means. Fog e 
It is well 5 datt 1 5 vapour: f buming 


z ſulphur -whitens- red roſes. This effect is gene- 


rally attributed to the vitriolic acid ariſing. from 
| the ſulphur. But ſuch an explanation i is certainly 
| erroneous; becauſe the vitriolic acid, applied to 
the roſes thus whitened, reſtores their red colour. 
As ſulphur is compoſed only of phlogiſton and 
rita acid, and as the Whiteneſs is not cauſed 
by the ere Maze chat it is effected by Me 
n 81 off 555119 ich 3 
„ 1 oe 
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| I expoſed ſeyeral ſorts of red, and purple seis 
5 to the phlogiſton," diſengaged from hepar ſulphuris 5 
| : decompoſed by an acid, and to other /phlogiſtic 
vapours, all of which whitened: the flowers. re- 
ſtored the red colour of each of theſe,” by applying 
to them indi nenn eber ee or mine- 
ral, e,, : 1 4 
It appears, fror cheſs experiments, chi” ie 
„„ ring matter of the floyers is not diſcharged 
or removed, but only diſſolved, by the Phlogiſton; 7 
and thereby divided into particles too minute to 
exhibit any colour. Iu this ſtate,” together with 
the vegetable juice in which they are diffuſed, 
they form à colourleſs tranſparent covering, 
through which the Kant matter of the e ma is 
| ſeen untinged. i roll xy . 75 95 
he Odlotni Particles of plants confilt'p ain. | 
5 eipally of inflammable matter; and their ſolubility 
in phlogiſton, and union with it, are analogous to 
the mutual action, which other inflammable bodies 
* on each other. Thus, ther diſſolves all 
eſſential, and expreſſed oils; animal empyreumatic | 
5.2 e ee reſins.” Sulphur, camphite, and almoſt 
all ſubſtances abounding in phlogiſton, are ſoluble 
in oils, "ardent ts or bs e men- 
e „„ e W Ds bn 15 
The TOR ag in which the ak, 1 She | 
Ad is reſtored, appears to me to be explicable 
from known chemical laws. When acids are ap- 
ple t o che * Howes, by their ſtrong 
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affinity itt the — whi ich ihe phe th had 
communicated, they unite with that principle, and 
diſengage it from the colouring particles; which, 
being thus extricated,” 8 an „ . | 
mn and . DE Do HHATaA -,. 
Fixed alcali, whoſe Annie) als MAS phlogiton : 
is very great, changes the whitened flowers to 
purple, blue, and green, x mare ee ha | 
ay produces i in ſuch flowers. 
The matter of light acts upon Vaien 1 | 
wa the ſame manner as the phlogiſtic vapours, 
vhoſe operations have been here explained. Thus, 
dyed ſilk, or other ſtuffs, expoſed to the ſun's light, 
are deprived of their colour, in every part, which 
lies in the direction of the rays,” whilſt thoſe parts 
preſerve their colour, which are defended from the 
acceſs' of the rays by their folds, or by the inter- 
vention ob: ao, 88 aged TIE on the 
1 i 1736 e 1 
The colours, thus itſaired 67 a! e ot 1 
pillogiſton or of light, may be reſtored by the 
means already deſcribed," if they are applied Whilſt 
the ſolution of the colouring particles 1 is recent: 
but, afterward they are apt to fly off, and be en- 


tirely diffipated, on account of the: volatility, which 


the inflammable! principle 51 imparts „ 


FT matter, with which it is united. 


The action and properties of Phlogidcu 2 
ö the _ oy alt are 2 e e that the, 
21 1 | 1 cee, 


Fo 


Aue De al CER 
iGenriry ” thoſe able ene Fant ſearcely be 


doubted. Ra Bp. 7 F531 ; 5 
White 3 8 ſuch as: 9 bst of 
| biſmuth; and the eryſtals and ſolutions of ſilver, 


mercury, and lead, are turned black by the in- 
flammable principle, which they acquire from the 
ſun's: light, as well as from phlogiſtie vapours, 


1 And calcined ferruginous earths, which do not 
obey the magnet, become ſabject to its attraction, ; 


after they have been impregnated} with phlogiſton, 
by light collected in the focus of a burning glaſs. 


It is certain that vegetables receive, from the 


rays of light, all that ſtore of inlammable.; er | 


5 vith- which they are ſo richly ſupplied». |! . 


This principle cannot be furniſhed: 5 u he: e 


8 Abena quantity of it, which the ſoil contains, 


is inadequate to the effect: and even this ſmall por- 


tion is produced from the decompoſition of vege- | 
5 tables, or animals which have derived their nouriſh- 
ment from vegetables. Plants, which, during cheir 


growth, are excluded from the ſolar light, abbound in 


aqueous juices, but are deficient: in oils, and other 
phlogiſtic products: and the privation of their 
ther qualities, ſuch as odour, taſte, and colour, 
ſhews that the matter of light i is eſſential to the 

Fo vigour and perſectiom of vegetable ſubſtances. 9585 


3 e e Was wr. Engr e x  Grok 


bats | b. 6 Jies -receive. d "of HY 
1 5 5 | . 1 1 


/ culuur: of Opake bod. 173 


11 aftvity. from: ab. panieles of hight whic eh enten | 
ce their compoſition!” e 43.7 Ms A 2: 8 | 1 # 
He obſerves that Bodies and light act mutually . 1 


e upon one abether; that is to fay,” bodies upon 1 
« light in emitting,” reflecting, refracting and in- 1 

« flecting ie and light upon bodies by hearing i 
6 them, and purking their parts into 4 vibrating 1 5 
motion wherein heat conſiſts.?“ And chat the : | 


mutual action between lige and inflamm | 
bodies is much fironger, than Wache 1 and 
other bodies. 27838 5 SHOT SET an THY: TS 
In elaſſing ſeveral kinds of wha ee g 
to . refractive powers, he ihſtances 4 Selenire} 
rock cryſtal; iſfand eryſtal, vulgar glaſs, and 
Fe Wn, of antimony, which are terreſtrial ftonjy 
 « coneretes. “ To theſe ſubſtances which confilt oo 
prineipally of earrh, and have the weakeſt refrae | 
tive powers; he thus oppoſes the following inflan — 
mable ſubſtances The refraction of camphire — 
te Oi olive, inſeed oil, ſpirit of turpentine 9 
« amber, which are fat, I. ſulphureous, unctuous 
c bodies, and a diamond, wbich probably it an 
r unstuous ſubſtance”: coagulated, have: their refrac- 
8 tive e 85 e ee to one another a as: 


2 
* 18 


” 5 9 5 Neri, Ga ad Cue, we, 
55 5 Ib. . 1. Part. III. Prop. * „„ | 
% Sir. Iſaac Newton, according to 3 of his —_ : 


uſes the words ſulphurecus, unctuous, &c. to ſignify What | 
later chymical writers expreſs by. the- terms phlogiſtic « or | 9 
inflammable. e , SR | : 4 
„ - 2 9 55 — 


6 mais. 3 any 8 variation, 
But the refractive powers of theſe unctuous ſub- 
C ſtances, are two or three times greater, in reſpect 
of their denſitzes, than the refractive powers of 

| the former ſubſtances in reſpect of theirs,” - |. / 
2 be clear conceptions which Sir Iſaac Newwo 5 


had formed, reſpecting the refractive ower of the 
inflammable principle, afford an inſtance. of un⸗ 
Paralleled penetration and diſcernment. 
Diamonds, from their apparent reſemblance; w©' 
. cryſtalline vitrifiable ſtones, and gems, were univer- 
ſally held, by | naturaliſts and lapidaries, not to 
baue differed, in their conſtituent matter, from 
ſuch ſtones and 8 1 in a e Free” 
of purity. i t wore 
Sir Iſaac e aging of: Nd by . 
. power, kits them with inflammable 
bodies, and as they are endued with the ſtrongeſt 
refractive power, he does not ſc ſer uple to rank them 
at the head of the inflammable hop as e 
of the pureſt phlogiſton. .. 0 
This remarkable . has wt + 1 1 
| —_ been noticed, by philoſophers, or naturaliſts, | 
as an object of their conſideration: doubtleſs, 
. becauſe they were prejudiced by the apparent 
5 qualities of diamonds, and their reſemblance to 
5 thoſe of other gems, which ſeem to have with- held 95 
their attention from the powers and properties, 5 
= "= the diſcovery of which was drawn from the 35 | 
3 certain! teſt of optical inveſtigation. „„ 


— 2 — — — - 


the conſtituent matter of diamonds could be 


aſcertained.” Several eminent chymiſts, and phi- 85 
loſophers, in France, have recently applied great 
ſkill and ee in che ee el; , 


ſubject. ir od ty ang . 


From heir inquiries; ir : appears 1 3 | 
when enveloped in powdered charcoal, and incloſed 
in crucibles carefully luted, refit the force of fire, 


and remain unaltered, in the ſame manner . che 
coal, and other ſolid inflammable bodies. 


Wben expoſed, under a receiver, to ER Foul 7 
of a large burning glaſs, they impart. phlogiſton 


to the air which is contained in the receiver. 


When placed, under a muffle, upon a cupel or = 
3 ia 1d, of white calcined refractory earth, in a2 
degree of, heat ſufficient, to melt pure filver, the . 
diamonds: ſend. forth, 4 wamder, flame, and, thus N f . 


entirely burn aw wre. 


When expoſed to the fire, in . vellels — 


white porcelain, perfectly cloſed with ſtopples of 


the ſame ſubſtance, ſo that their cavities contain 


only air and the incloſed diamonds, they are en- 


 tirely. diſſipated, and diſappear, without leaving 
the leaſt trace of the e of OR 90 mw f 


5 formed. 


Theſe 3 e 5 1 1 confi Z 
© ofphlogiton;/ and. AE: are the AN: natural ſub⸗ 
5 | res 5 


4 VEN Sir 8 eee publiſhed, Frag 
Optical Works, almoſt a century had paſſed, 
during which no experiments were tnade, whereby 
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ſtance, 5 /hicks her- priidipts "appears to exiſt 
7 Pore and unmixed. For all inflam 


iy tb INS f RG 


2 


rable Hquors 
ntain water: and all' ſolid inflatable bodies 


 Tebve a reſiduum of aſhes, or coal; accordingly as 
ts are burnt in open, or in cloſe veſſels 


Nor can any coniſtituent parts of ibedies\piſ 


through {lid ſubſtances, except only phlogittor, 
and light. And from their agreement in this re. 


ſpe&;" the Wy 8 La $1 


DL ls Principles . 


is far ther confirmed. 55 frets 1 2 l KEY Sep * 2 


From the native 3 and eönſeitüent matter 
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cryſtallized: pblogiſton r Ot eee 


The chemical nee ' reſpeRing the in- 
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ſophers, who made them, were entirely unf 


Kammable nature of 'diamonds, carry with them 


the greater elearneſs and conviction;''as the philo- 


| reju- | 


_ diced in their "Inquiries on that ſubject: for they 
do not ſeem to have been aware chat Sit Iſaac 
Newton had diſcovered; fror 
the ſame truth to which they a led ang the yy 
; mical phænomena. d 008; 95 eee 


The ſolvent power of phiogition,” 


| optical obſervation, 


PRE 


iether ob⸗ 
rained from terreſtrial bodies, or Proceeding im- 


mediately from the light bf the fon; is manifeſt in 
Various inſtances ee ro ' thoſe e have” _ 
hitherto eps! 6/2067 


Silk is whitened fon the „ yapours ef 
pb 5 e this! hen oe tie SO es pad to 
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differ FR the PPE effected in 


ans vapour. | 
The light of the fun is found. to bis a 95 N | 


3 eſſential, agent i in bleaching linen, bees wax, 


I 


= whoſe inflammable nature we ;cannot entertain 
the leaſt doubt. For the ſpark itſelf is a bright 
flame, and it yields the ſame ſmell, e 1 : 
other phlogiſtic matters impart. = 
The electric ſpark, in like manner 1 _ 


operations of the arts and manufactures, and will ; 
furniſh an explanation of many appearances, which 
occur in chymiſtry, and ae which cannot. 
otherwiſe be rightly underſtood. _./-- | ; 
The perfection of the arts of Pg 45 1 8 
ing, and on e and ee painters 
"FRY II. 3 7 oloun. 


ſuch e h y 


Joy ers by the 


and various other. ſubſtances. Some part of the 


_ colouring matter, which impairs. the whiteneſs of : 
l ing to we Oe of r outer | 


* 


ſolvent. „„ 
Red 8 are tene has 55 elechie oarks; 


blue infuſion of turnſol, to red. The effects which 


it produces on the turnſol, and on red flowers, do 
not differ from each other, except in degree only. „ 
For, when vegetable matter is diſſolved, it is 
changed from blue, to red; ; and when it is farther 
diſſolved, it is divided into perticiey.i too minute 
1 exhibit any colou. 251 | 
A due attention to the 9 of re: add; 5 


other effects, ariſing from the ſol vent power of 


phlogiſton, will afford much inſight. into ſeveral | : 
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colours, -efſentially depend on the knowledge of 


this lobject. e 


9 


Sotutions effected 1 means of phlogitton, hg 
quently are wrongly. attributed to the operation 


of ſuppoſed acid menſtrua: as ſeveral} kinds of | 
| ſubſtances are capable of being diſſolved indiſcri- 
minately, either by acids, or phlogiſton. bad e 


For the purpoſe of diſtinguiſhing, in any i in- 


ſtance, between the action pf the acid ſolvents, 


and that of the inflammable menſtrua, it is proper 


to examine the nature of the matter, by" which 
either of thoſe-principles is furniſhed. | ma 


Fixed air is generally fuppoſed to poets an 555 


N quality, and e of 0 N A8 aſcribed 
ti its acidity, x. 


The change . 5 in e 
juices by che electric ſpark, is adduced as à prooſ 


bl the seidity of fed air. But it has been already 
ſnewn that this effect does r not 1 om wid, | 
but from phlogiſtic, matter. 


The acid quality of fixed air is alſo Wen 


ünſerred, from its power of diſſobving iron. But, 
3 phlogiſton alfo-is a ſolvent of iron. Thus, a con- 


ſiderable portion of that metab'is always diſſolved 
and held in ſolution, by the phlogiſticated alcaline 


 lixivium, which confifts of inflammable matter = 
calcined with fixed aleali. M. Margraf has ſhewn 
that. ſeveral other metals are ſoluble im this lixi- 
view. Hence it is evident that the ſolubility of 
. iron does not prove the acidity of the ſolvent, but 
may . from the Fan eck It.. 


2 185 8 


Fixed air, FO its combination with ei di- 


mie their cauſticity, and promotes their cry- 
ſtalliaation. Theſe, properties ate alſo ſuppoſed to 


be act. an 2 nen on n 
air. ; „„ 


u ei Wed ants not n een FR * 


effects, which are produced by the combination 
of acids with alcalies. For, neutral ſalts are 


formed by the addition of acids to alcalies. And 
as alcalies do not become neutral ſalts, by their 


union with fixed air, but are only changed thereby, 
from cauſtic and deliqueſcent, to mild alcalies, 
capable of cryſtallizing, it is evident that the al- 


ĩeeration Which fixed air cauſes in them, N not 
reſult from the introduction of an acid. : 
We muſt, therefore, turn our views to 8 ane 
ſideration of ſome other e YN which _ _- 


Ws may be produce. 5 


It appears from various chytnicat boden arti 5 


Aksltes ate rendered mild, and capable of eryſtal- 


lizing, in proportion as they are unitet! to phlo- 
mow The phlogilticared alcaline lixivium; when 


rated, is perfectly mild, and, by a Night eva- 
poration, is reduced to a concrete eryſtalline mak 


which does nor” deliqueſce, or imbibe the leaſt 
moiſture from the air, and no longer retains any 


alcaline character or property. 


M. *Beaurne, by an elegant 5 genden 15 . 
peritent, has proved the preſener of phlogiſton WW 
2 in mild N and has ſhewn that thei ir power | 


N22 
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. of; cryſtallizing depends oon e e 
that principle. 42 
le heated, in a ſilyer e e a nail 


alcali, which imparted: to the filver a covering, or 


coating, of inflammable matter, by which its ſurface 
Was tarniſhed, and became black. The lixivium was 


ſeveral times poured out of the ſilver veſſel, and 


after the ſurface of the ſilver had been freed from 


the tarniſh, the lixivium was replaced in it, and 


again heated, by which the 'tarniſh was: renewed. 


This was repeated till the lixivium onllonger com- 


municated any ſtain to the Glyer. . mot 


1 he cauſticity of the lixivium . in pro- 


portion as it imparted its phlogiſton to the ſurface 


of the ſilver, and, at the end of the proceſs, the 


alcali became Pear e 000 incapable of 
l. ſtallizing. ee eee Wegt Th 0 ee 
Theſe inſtances, and many 1 which might 


be adduced, ſeem to prove that the change, which 
fixed air produces in cauſtic alcalies, 5 not effected | 
by acid, but by.phlogiſtic, matter. 


It is certain chat the matter, communicated to 
3 by fixed air, is the very ſame which it im- 


— 


Parts t0 alcalies. For it N transferred, un- 
| u 


changed, from one of thoſe ſubſtances, to the 
other; and, when united to. either, of them, ſtill 


retains the ſame qualities. . Therefore, if. phlogiſton | 


renders. Alcalies,.. mild, and effects their ;cryſtal- 


Me 8 ſame, RHngiple alſo Ane lime, 
FF Dor A, e 8 
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as in like ue ie reftores it to its ſtate of mild 
caleareous earth. FFF A 
ee en __ ham Which 
Dr. Black has“ eſtabliſned his comprehenſive and 
conſiſtent theory, clearly prove, that lime is pre- 
cipitated from lime water, by fixed air: but his 
views were not extended to an inveſtigation of 
the particular matter, or wein 1 fixed air 
| operates that effect. „ i e Dye ad atk | 
Lime which has N precipitated Han lime 
water, and reſtored, to the ſtate of -a mild calca- 
reous earth, is again ſoluble by the addition of 
2 larger proportion of fixed air. This ſolution is 
attributed to the acid quality of fixed air; and. 
it has been conſidered as a ſtrange and extra- 
ordinary circumſtance; that accordingly as different 
_ proportions of it are applied, it ſhould act as a2 
precipitant, and a ſolvent, of the ſame ſubſtance. 
The ſimplicity, which nature obſerves in al ; 


her operations, will not permit us to ſuppoſe, 


that fixed air is poſſeſſed of two different or oppo- 
ſite qualities, by one of which it A e ee pd. 
: by the other of which, it diſſolves. 
The precipitation of lime from W Aer 1 
its reſolution, are effected by an equable uniform: - 
action, exerciſed by one and the ſame ſimple 
prineiple, which is a conſtituent and eſſential 
part of fixed air. And, ſuch a precipitation, and 
reſolution, are not extraordinary or complex phæ- 
ten hey have been eſteemed, : but are 
„„ N „„ eee 


. 


1% = Mr. . Delovet on the 8 of the 


aridlogeun to the ord 

which ariſe from chymical affnities. AN * 
"This may de exemp ified, by oy pode 
: which aſſumes a concrete ſohd « i 
ire union with à given quantity of à fluld, and 
which, by the addition of 4 larger qoantity of 
the ſame ftuid,” is reduced to a liquid a 

Thus, when a due proportion of water is added 
to iron, and vitriolic acid, a mutual attraction takes 
place between theſe three ingredients, by means 


of which they are united, "and, by their con- 


bination, à concrete vitriol, or metallic falt, is 
formed. But, if a greater quantity of water be 
added to this concrete ſalt, as the mutual attrac- 
tion, after this addition, ſubſiſta equably between 
the vitriolic falt and the whole maſs of water, the 
acid and ferruginous particles are more minutely 
divided, and: diffuſed uniformly throughout every 
part of the: water. And thus; the ſolid concrete 
ſalt is reſolved, and à vitriolic liquor dais op N 
in which the water predominates. 
Lime ſtrongly artrafts and unites PAY 5nd un- 
mable ſubſtances, ſuch a8 ſulphur, camphire, and 
reſins. Fixed air has a til} greater affinity to Hme. 
is allayed by ſalt, earth, and other matters: but, 
in fixedair, it exiſts pee Ry e eg . 
a more active ſtat .. e ö 
As alcahies are eros anild;* or "cauſtic, by 
: the CO nan . mr in- 


e in all the groſſer ſubſtances; the phlogiſton | — 


between mild calcareous earth; and quicklime, 
is alſo oceaſioned by a Were gere or depri- 
vation, of the ſame principle. ee en 
The origin of fixed air; Ani to eve: inn Pi 
giſtie nature. For all bodies, which yield it, afford 
alſo inflammable matter: but many of them de 
not yield any acid. Calcareous ſpar, magneſis, | 
and alcaline ſalts, ſend forth fixed air, and all theſe 
ſubſtances, by the loſs of it, are deprived of their 
inflammable contents: diamonds, expoſed: to the 
focus of 4 durning glaſs under a receiver, impart _ 
to tlie air; contained in it, a power of preeipitaring 
lime, from lime water, when it is agitated with ie. 
But it does not appear that any acid can be derived 
from rhoſe bodies. FF 
Some of the properties of fixed air are conſiſtent 
1 either the character of acid, or of phlogiſton. 
Such are, its power of altering the colour of yege- 
table juices; its affinity to alculies; and ready 
union with lime; its power of diſſolviag iron, 
is inſtanced In all seids, and in the phlo- 
giſticated alcaline lixivium; the antiſeptie W 
\ prevails equally” in acids, and in inflammahle 
spirits; ; acids are diſengaged from ſubſtances, 
5 r oſed by ſtronger acids, phlo- 
giſton is ; likewiſe expelled. s e NO 
are diffolved in acids. 
8 1 ve. ar gs W and phiogiton, age in 


Ne , 8 


+ Colours of Opake Bodies. 7 
e it can e doubted chat the difference | 


— 


8 


. Such as its power of effecting the 


— 


t neutral ſalts; its tend. 
and its affinity with the. ait, by means el which ad - 
_  canfiderable.;quantity of fixed air is united with, 

. and. . en "A Part of the , . 


end with eien ens 2 W OT 5 . 


cryſtallization-of alcalies, without changing them 
; to eſcape from, water, 


; 5 2 3 3 * 3 phe 1 8 t 5 ; 
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bete. 


5 . I 8 HOY as. e de is. a b conſtituent 


part of all ſubſtances which yield fixed Airger Both 
theſe Principles. have a ſtrong affinity to air 
appeats from the union which air forms. miths the 
55 ioflammable principle, when! 1c. 18 diſengaged from | 
4 bodies by combuſ ion, 
dr any. other mode of decompoſition ; ; and from 
the mutual attraction of water and air, which i 
. manifeſted, by evaporatian, and by the conſtant. 


his 


ion, fermentation, putrefacti 


preſence of aqueous particles in the atmoſphere...... IN 


The laws of.chymical analyſis will hardly permit 


| : us to doubt, that the air, which. is obtained from |; LY, 
mild alcalies, calcareous⸗ ious other 
ſvbſtances, receives from! them, when: they are de- ; 


cotnpoſed,-: the ſame contents which were unit 


io them aß conſtituent parts, while they were in 8 
their intire ſtate. And their 1 Na ; 
mes that air, wat r a 
compoſſtion. e Tp A 4% SH . 
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From hence it 80 to Elon: as an in = 


= | W obvious infetence, that fixed air conſiſts: of . 
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0 part, is leſs than that of the phlogiſton combined 
in ſuch matters, they are either immiſeible with . 


ee em 8 con bee, 
that it is formed in the atmoſphere, by the con- 
e eee theſe principles. 

the phænomena, not only of fixed air, but las - 
. air, may be ſolved by abe action. 
and properties, of theſe ingrei ients. CHI 
The weight of: fixed air, indicates chang it con- 
tains a conſiderable portion of aqueous matter; 
and it is by means of this conſtituent principle, 
hat it. is miſoible with water, in; like manner as 
ardent ſpirits are, notwithſtanding their- inflam- 
mable nature, The phlogiſtie part of Kick Air 
1 already conſidered .. Fire, 
4 Fhlogiſtic matters are miſcible with water, 
only in proportion as they contain a quantity of 


the aqueous?” principle in their compoſition. 


When the felative proportion of this s gonſtituent 


Water, or only miſcible i in part. het” Fr 83 : 5 15. 
Thus, ſpirit of wine, f hien Lis ol combined 


wich Water, unites with water, in all proportions. 
Ather, which conſiſts of ſpirit of m 
wich a conſiderable portion of its water has 

been ſeparated by the vitriolic acid, is; not miſ- 2 


cible with water in all proportions : : but, ten 
parts of water are eie to or abſorption of 
one part of æ ther... 00: 501.76 
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water.. Chet 47 05. anche 
Reſidous ee 0 Ws iich bie with 


— ware; becauſe their aqueous part is not in fuff. 
. olent quantity to ſerve, ab". medium, en 
union of their r comlmacong br, 


In gums, the relative denen b of phlopitts n 


is müch leſs than in reſins; and that of the water 


iS much greater and by the intervention of. 


their aqueous part, & eee e I 


with water.” || FETT 
w en united with aide tres of 


_ *"*Refinis, ! 
gum, are” by its mediation, alſo rendered ſolu · 
ble in water. 


Pound, reſulting from this union, is diſpoſed to 
2 3 undd a refiduum is left, which'is 


ie of 


Fixed air ſeems ant em rs, 
5 which do not poſſefs à ſufficient 1 0 of the 


g aqueous medium, to tender them totally ſoluble 


in Water. For, After 2 given portion of fixed 


air has been imbibed by water, à reſiduum re- 8 
5 mains; Which is incapable of being ablorbed 5 


ö ; 12 65 it, and is called phlogiſticated air. 


This eir may be formed from fixed air, not ag 
by the ſubtraction of water, but by the addition of | 


: the inflammable principle: as when phlogiſton i is 


a evinimunicated to t. air ED electric 9 or 


the 


But; if a leſs proportion of the gum 
be joined ieh the ræſin only 2 part of the come 


cins' Aren in og aqueous | 
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the vapours ale ee from mixture. of, ſulphur 
and iron filing. FH ef abs. 
The origin of phlogitticated 9 that its 
difference, from d e nen FOR _ 1 + 
deficiency of water. LL 
As metals contain no water, 0 ah adn 8 
which ariſes from them during their caleination, 
does not en ixed air, but phlogiſticated air. 
Bur vitriols, and all other ſaline matters, con- 
tain water as a mene part, and therefore 
yield fixed air. Calces of metals alſo, Which have 
received aqueous matter, in the proceſs of their 
calcination, a8 white lead, and other calces which ; 
have abſorbed water, together inen from che 
_ atmoſphere, i; alſo yield fixed air. FJ 5 
The fermentation, ieee e 8 1 
and animal ſubſtances, is effected by means of their I} 
moiſture, FCC RR 
polition, ' fixed air is produeedG. RES \ 2 28 
Fixed air is more effectually e eſpir : 
tion, than by many other phlogiſtie proceſſes, n 
conſecquenee of che copious ſupply of the aqueous || 1 
as welk as the phlogiſtic, e which” the * 1 
receives from the lungs. „„ 
"Fixed cir may de formed from vegetable acids, ns 
but when it is thus conſtituted; it does not differ |} 
from chat whieh is produced from alcalies, mag- = | 
neſia, calcareous ſpar, and various other ſubſtan cer, i 
which yield no acid. It is therefore evident, that 4 
: each wy theſe Inca 461 is formed by the: — 
CCG - combination „ 
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mon to > all thoſe ſubſtance. n e e 
Thaſe principles are water, and phlogiſion.t An 
vegetable acids, the Phlogiſton combined with 
_ the water, is equal, in quantity, to that which con- 
ſtitutes the inflammable part of ſpirit of wine: 
for radical. or concentrated, vinegar, is totally in- 
flammable. JJ 8 Po 
The acid {oe of vegetable matters is not eſſen- 
tial to them, a nor is it requiſite to their: production 
of fixet>idir. For, fixed air» is -producible from 
plants, when they are recent; when they hate in 
alvinous ſtate, and afford ardent ſpirits; and alſo | 
hen they are in a ſtate of putrefactiye ſermenta- 


1 From Whence it appears that in their acid, 


5 asſwhel} as; in their recent, leinous, or putrefa@ive 
"ftate;; they :yicld! fixed air, by means rf e 
e and Phlogiſtie, pri principles. Mel PR: (11 0g 

All fixed air, from: whatever ſubject it an pes 
8 whateter bodies it is transferred, con- 
ſiſts, conſtantly and invariably, of the ſame mate - 
rials, combined in the ſame; proportions: other- 
_ vile it could not reſtore dime, cauſtic alcalies, or 
other matters, to their original mild; ſtate: be- 
S theſe ſubſtances cannot be tecompoſed, but 
by the ſame proportion of their conſtituent princi- 
ples, which TEA 1e before ee, maten 5 
poſition.” nut 347 en WAY Oe Tet 605 . 

Thus, ne Ss: be e to + Pare: of . 

mild OY earth. by Water, or by pure de- 
J e 


*+ — 


* 


the ces ingrediems, which 


Y co — one of 


are requiſite f for chat purpoſe. . ie ary e 
Nor can the recompoſition of ene earth 

be effected by phlogiſticated! air, becauſe it cons 
efect of water: 


ie oo ſton, | 
Compounds, fotmed of ſuch relative quantities 
of any of theſe principles, as do not conſtitute 
fixed air; may i a due proportion of them, 
by an eee 1 w ene in e oy 


are: deficient. Tet 7 Ss 7467; $ $0 FO Fog 18 * W T3474 | 


ure e ee air eee to fixed 
air; e communication of e _ pagan 
giſtic vapours, diſengaged from'bodi 
15 modes of clecodepadicitn: : theſe. arne ready 
combine neee een of Mes affinity 
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Phlogiſticated air, Abet . vic: water 
receives into its compoſition a quantity of aqueous 


: denten, ufficjent to conſtitute i it fixed: air: : and 


1 liv eee water. FFF Jo” 


If the analyſis; and eee of eee : : 


Ahe a ever ſo often repeated, its analyſis: wilt 


bined in the 9 ; 
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vield, and its recompoſition will: always . 
; require, the. Fame: Ins any air, ne, | 
ang phlogilioas iis (Jl 14d rn0l fe fugiin Dr 

| Fixed air Seen e 1 46; N of lte : 
7 three PF inciples invariably, and eee com- : 


| ee e ene beet they a are See 
to my preſent inguirgehn mw; 17 105-94 
I was led to an examinatior inf chai e e 
principle, by the changes, which it operates in 
Coloured ſubſtances, both when it is in a detached 
| and ſeparate ſtate, and when it forms a ee 
ol fixed air, and is diffuſed ebe 


bameſphere. S 


| BUG $208 eee NG 8 
Fixed air has been eee eee en 


mere compound of air, and phlogiſton. But, ſuch 
a compound ſeems to approach nearer, in its 
85 nature; to phlogiſticated air; as it is deficient in : 
one of they inci 0 e is nee on | 
> 8 5 F e 
ub 8 ee eee Wee id 
of the inflammable principle, which have not 


hitherto been obſerved, or Which have not been 


5 | their inſtructive goal 


applied to 1 ſolution of the phænomena of 

claſtic fluids. Such are, its ſolvent: power 1 its 
| poner of effecting the mildnefs, and cryſtallization 
of alcalies; its ſtrong Ainet to calcarsous earth, 
alcalies, and other fi es Which yield fixed 
dir; whoſe ſimilar,” wag: correſpondent; properties 
reſult from the ph ogi on, which it contains 48 8 
| eee de e nen „„ 
- willingly: ſubmit theſe S obſereniontſdianiician- 
| foe of thoſe excellent philoſophers,” ho 
have extended the Oy of elaſtic Ns? by 2 
mongſt which,” | 

ma. „ ; numerous 


N ths 3 Arne experiments and obler- 
ations it appears, that the colouring particles = 
flowers and e ene and phlo- 

giltic ment ( nd 00 

The other parts eee of mate · 

rials, ſimilar to thoſe which are contained in their 
flowers, and leaves, and undergo the ſame changes, 
from the fame cauſes. I extracted from logwood, 
its e particles, by repeatedly boiling it in 
water. The wood, thus deprived of its tinging 
r, no longer retained. its bu 


I macerated ſome: pieces of logwood thus de- 
W its colour, in aqua ſortis, and, after theß 
had. undergone the action of that acid, they were 
waſhed in à ſufficient. en yi water. The 


A logwood, as a ed wood. 1 have never ni 
: logrood: which was of any other calohr, chan yellow. Is 
a imparts yellow and orange colours to diſtilled water. Other 


waters extract a red tinge from it, by means of the alcal ! 


| "which they contain, 'Theſe obſervations are alſo appli- / 
| cable to the other dying woods, to kermes, and various 


a 5 deſcribed from careful _ boner by onto ” | 


FOR wy 13 25 E Ree 3 ab bes 
* 1 8 * £ 


n go? 

S 
„ | | 
N 1 - 7 o : * 


ec eee 21% eee 


| was of a brown hve, ſimilar ta oak 8 e 


other articles of the materia tinctoria. I ſhall only add 
that the tinctures, infuſions, and ſolutions, which arg enu- 
| e in the preceding table of coloured liquors have 


r 
* 4 
* : 


ee were eee of ber 7 Colouring far 
5 and became white. i-- 5 TIES CLEA 3 
have hitherto a . atter 
of plants does not exhibit any colour by reflection, 
but by tranſmiſſion only; that their ſolid earthy 
ſubſtance is a white matter; and that it is the only 
| part of vegetables, which is endued with-aireflec- 
tive power; ; that. the colours of vegetables are pro- 
duced by the light reflected. from this white mat- 
ter and tranſmitted from thence through the co- 
loured coat, or covering, which is formed on its 
ſurface by che colouring particles; that, whenever 
the colouring matter is either diſcharged, or di- 
vided, by ſolution, into particles too minute to 


: _ exhibit- any colour, the ſolid earthy ſubſtance is 


5 expoſed to view, and diſplays. that Tent which 
is its diſtinguiſhing character. 
Animal ſubſtances do not afford-any e 
8 of coloured products. But, in all thoſe animal 
ters, which do exhibit colours, the colouring 
pPoarticles are endued with the ſame eg, f 
1 5 and are ee ee by the _ een, e vga 


88 0 


| vail i in vegetable ſubſtances. 25 
Ihe tinctures and 8 of hints (No. 
59, 60.) and of kermes (No. 6 62.) yield their ä 
colours, when I ight is ee en en > 
but do not reflect any colour. 30 

The principal 3 animal ce thi ate | 
the es: and che blood. 91 diluted, with diſtilled. . 


water, ; 


=. 


ms; ox HE kh carton vial 


e es ) that part of it Which was in the neck | 


of the vial, and which was viewed: by tranſmitted 
"ws was yellow, the anterior e reflected no 


colour, but appeared black. * DG Pont pat 


E Bleſs conſiſts of SH HRT ee blood, 


and is perfectly white, - when diveſted of the blood, | 


by ablution. The membranes, ſine ws, bones, and 


from their aqueous and volatile parts, they are a 


mere white earth, unalterable by fire, and en 


im arting to glaſs an Opa e whiteneſs.” . 
Blood, diluted with warm water, was rnd 
| ies of the vials. It tranſmitted 4 red colour 


| its. anterior ſurface was/ almoſt, but got; entirely, 


black. For it received a ſlight mixture of a 988 
hue, from ſome particles which were coagul: 
and were, ſuſpended i in the red liquor. wg 0 


That I might procure blood, ſuffciendy Ailured, 


8 at the ſame time, perfectly and equably diſ- 


ſolved, I mixed as much red cruor, with ſpirit of 

ſal ammoniac, as imparted to it a vivid red co- 
lour. The liquor, thus compoſed, was, viewed 
in the vial, (No. 64). That part of it, which 


was contained in the neck of the vial, tranſmitted 


2 bright red; that which was viewed through the 
anterior ſide of the vial, e no ee but 


Was intenſely black. rh Be SE 1 
From theſe ohleremions; it a; ens the 
 florid red colour of the Ap ariſes from the br 


er ſolids,  are-white,” and when: they are freed 


4 Ka” 
. 


i 


* 


wich man bibo bsh ate, 
and tranſmitted back through the red trauſparent 
covering, "which the/blood: forms on every part of 


K. by p45 oe FF 44 75 3 445 4 . R sf 6 HH "2347 N A 51 * 85 2 * 
The blood, whilſt rece Sy e Ades eser | 
alſume the appearance which is common to tranſ- 


Parent coloured Uquors for, ſuch Tiquors,” when 
to0 maſſy to tranſmit light from their farther ſur- 
faces, are blagk.” But blood, recently drawn, yields 
rs colour, in whatſoever maſſes it is diſpoſed. 
The Colour; thus exhibited,” ariſes from a white 
matter diffuſed throughout the blood. The white 
matter is eaſily ſeparable from the red part of 
che cruof. This may be performed, by dividibg 
che erwor; after it is congellated;” into thin pleces, 
upon which ſufficient" quantity of Water rut 
be poured. The cruor communicates # red tinge 
to the water, Which mould be cha every day. 
After a few days, the water no longer receives 
any tinge,” and the remaining maſſes of the cor | 


are, by theſe means, rendered perfectly white,” 
"Thus it appears that not only the fem, but 5 


dhe Blood! icke, Bag white e ange aich | 


= Sf a &Joi Which" Al telly" r lobſters 


_ Aſſure, after nerd us bee is a mere ſuperficial 
covering, ſptead over the white calcareobs earth 
of which the ſhells are formed, and may be eaſily 
 Temmoyed by foraping, c or ed, the ſurface.” _— 
. ieee e " Before | 


© Es EA ns . 


Before: this! peer covering is -acteitinel, - 

| by the heat, it is much denſer, ſo that, in fore 
parts of the ſhells, it appears black: as it is too 
denſe to admit the paffage of the light to the 
white ſubſtance of the ſhell, and back again. But 
where this tranſparent blue colour is ſpread chin- 
ner, and rarer, the Hght, reflected from the White 
ſubſtance of the ſhell, if tranſmitted back through 
the blue film, and yields a light blue colour. 
The colour, of the ſhells of ſeveral ſpecies er 
8 ens] is alſo merely ſuperficial, and may be ſcraped | 
off, leaving the n ee ol ate e 1 
te view, 1 NS, 


$0 IDES 


Poathers, in Jike OP eh 


colours to 3 


thin layers of Coloured Matter, covering the white. = 


ſubſtance, of which they are /principally* formed. 
I ſcraped off the ſuperficial colour from ſuch parts 
of vividly coloured feathers, as were ſolid enough _ 
to admit ef that operation, and, by this means _ 
ſeparated” the coloured layers, from the white 
ground, on which they had been naturally ſpread. 
Phe ſurfaces of che lateral fibres of feathers 
canhot be thus ſeparated, on account of their 
5 minuteneſs. But, as they appear, when viewed 
in a miereſcope, nearly to reſemble, in their form, 
dhe feathers themſelves, it ſeems probable that 
their colours ariſe from a ſimilar matter, and 
conformation, in the ſmaller fibres, as. in the 
Sheer parts of the feathers. | 
The colours of all the animal ſubſtances, which 
5 have fallen under Ty obſervation, are effected in 
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the ſame manner as thoſe of the ſpecimens, which 
"1 have. here deſcribed. ro 
| nl all theſe 8 ih roles & 2 3 
. | are produced by the light reflected from a white 
1 . Jubſtance, and tranſmitted. back from thence, 
through a tranſparent coloured covering. The 
5 | colouring particles have been extracted from 
| ſuch of the bodies, as were capable of yielding 
them to an Proper ſolvents: and in their ſtate 
of ſolution, as well as when condenſed into a 
ſolid conſiſtence, they have been conſtantly found 
to poſſeſs a power of cranſmitting colour, bur to 
be devoid of any reflective power. OT. 
ns In the examination of ſome animal ſubjeRs, 
Fn when. the colouring matter could not be ſeparated 
trom the White ſubſtance, by chymical means, I 
= have | had recourſe to mechanical methods of 
1 effecting their diviſion... But, ſuch methods can 
only be employed, when the principal part of 
the white ſubſtance i is unmixed with the coloured | 
coat or covering, which i is ſpread upon its ſurface, 
The mineral kingdom affords a great variety 
of coloured ſubſtances. Theſe confiſt and | 
| of earthy, and merallic matters. 
he earths have. been uſually arid in W a 
"claſſes, the ſiliceous, the calcareous, and the argil- 
laceous, which is obtained pureſt in the earth 
of alum. 5 9: theſe, mineralogiſts have lately 
added magneſia, and terra ponderoſa, which is 
5 the baſis. of re - All theſe earths. are r | 


” - * * * 
ee oe ect 1 
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Permanent Colours of Opat⸗ Bodies, 1 97 5 


whith when Pare, and free from hererogenous = 


matters. Fr) 


The N which has” Mans are a 
titious, and ariſe from phlogiſtic, or metallic, 5 
mixtures. Such compounds form ochreous, 


cupreous, and other metallic. earths, and colour- 
ed clays, and boles : : which may be artificially 


obtained, by precipitating metals from their ſo- 
lutions, and uniting them wich calcareous, or 
aluminous Hales.” + | „„ 
Calcareous earth indurated conſtitutes 1 | 
which may be tinged, by means of metallic ſolu- 
tions, with dyes which, both i in their colours, 


and marerials, are fGimilar | to thoſe 1 We. | 
nature. | ' 


9 rom e 1 Aints a are e abich . 


5 owe their colour to phlogiſton, and when ſuffici- | 
ently heated, are rendered e by the loſs of - 

: 1 inflammable contents. 188 8 . 
Siliceous earths ne ain with EEE. Gels . 
5 agares,| cornelians, jaſper, and coloured cryſtals. 


The emerald, ſapphire, topaz, hyacinth, and 


ruby are compoſed of a mixture of ſiliceous, cal. 
careous, and e ee ue 0 08. receive = 
their colours from iron. 


All theſe coloured 8 may FD Units 5 


glaſſes tinged with ſuch phlogiſtic, or metallic 


matters, as enter the Oe of the 8 
lubſtances. o | 


* 


» 
6 — — 
Ul 
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- Liquors, - impregnated with TOR (No. = 
6s, &c.) tranſmit coloured light, but do not 


1 55 reflect any colours. Nor do the glaſſes which 
= derive their colours from inflammable,. or metal- 


lic matters, appear cola hot apo _— 
e only. 
From hence it is h ie phlogiſtic; or 5 


5 metallic matters, when united with earths, do 
not reflect the coloured light: but are tranſpa- 
rent coloured media, which tranſmit the light 


reflected by the particles of the white eartks. 
Metals, when in their entire metallic ſtate are 


endued with a ſtrong reflectlive power. All the 


metals, except gold and copper, act equally 
upon all the rays of light, from which 5 


a whiteneſs riss > 


Gold exhibits a 1 0 is. CERT 5 


85 with yellow. I have uſed this expreſſion, becauſe 
it appears, from experiment, chat gold reflects a 
White light, and that i its yellow colour 1 is a tinge, 
vhich is ſuperadded to its whiteneſs. The ex- 
periment is thus ſet forth by Sir Iſaac Newton.“ 
Gold in this light, (that is, a beam of white 
ce light) appears of the ſame yellow colour as in 

« day light, but by intercepting at the lens a 
due quantity of the yellow making rays, it 
_ < will appear white like filver, as J have tried, 


8 which ſhews that ee . ke he | 5 


Nestes. Op: L I. Part l. Prop XI. Prob. vi. 
8 N exceſs 


7 


= reflection; but fram-tranfr 
A ſolution: of ſilver is pellucid and a 


eee of 1 eee 1 „ 
< whiteneſs: with 4heirceoliny,: when they are lets 
1 © paſs. . LEES Bas 8 L558; nl og ; 8 (8915 5 * 

I have N *ſhewn; by numerous enper 
ments, in what mannet coloured tinges are pro- 


Aducediʒ and it uniformly: appears; from all;thoſe; | 


experiments, that colours dont ariſe one 
ifion.only, : 17: Wo. 2 9299 


ts ſolution of gold (No. 18:):tranſmits/yelow;> 
but reflęcts no colour. This metal alſo When 
united with glaſs, yields no wn 1 by: Tri, 
ane tranſmiſſion only- VVV 
All theſe „ eee tine 
1 yellow colour of gold ariſes from a yellow” 
_ tranſparent matter, which is a conſtitüent part? 
of that metal, that it is equably mixed with 
the white particles of the gold, and tranſmits 
the light which is reflected by them. In like 
manner as when ſilver is gilt, or foils are made 
by e, White "mers. with dee Pe: 
Colours. „„ n e 11 
But, the u ed coverings are 12 e 
Been whereas the yellom matter of gold is 
diffuſed throughout the whole ſubſtance of the 


” * 
1 
* 


— 


metal, and appears to ee and cover ce = 


of the white particles. io 8 
In whatſoever manner hide las matter of 


ja | gold! is united to its white ſubſtance, it exiſts 


in a rare ſtate. For it bears on the ſame 
. 5 0 + = POEM 


= 


72 
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proportion” to the white particles of the gold,” 
as that part of the yellow-making'rays; which 
were intercepted, bears to all the other rays 


comprized in the white light of the ſu. 


Calces are metals, diveſted of their phlogiſtio 
principle, by menſtrua, or by fire. The calcined» 
particles: are ſuſpended in their ſolvents, and to- 


gether with them, form tranſparent liquors. The 


metals, thus diſſolvedd, reflect no colours, but 


either tranſmit: coloured light, or are pellueid ad; . 


colourleſs. ” [ate 1 63 . 418 
It is proper e to explain- the raul,” why os 
metallic particles, which yield no colour, by i inci- 
dent light, when: ſuſpended. in their ſolvents, are 
diſpoſed to exhibit, colours, when- ſeparated: ow — 


their menſtrua, and reduced to a calciform ſtate. 


Sir Iſaac: Newton has ſhewn, that when PE Y 


or interſtices, of bodies are repleniſhed with media 


of a different denſity, the Bodies are Opake that: 


. eee . eee from their own. Sa 


thoſe ſuperficies of tranſparent i bodies reflect the 


greateſt quantity of light, which intercede medi˖a 
that differ moſt in their refractive denſities 30 that 


the reflections of very thin Tranſparent Subſtances 


are conſiderably, ſtronger, than thoſe mage Dy. THE: 5 


ſame ſubſtances of a greater thickneſs. 55 
On theſe grounds, the minute portions, of air, 
or of the rarer medium, which occupies ſpaces void 
of other matter, reflect a vivid White Light, when-. 
ever their ſurfaces are contiguous to media, whoſe. : 


thas 


” of Opake Bod. 201 . 


that, che ane maſs of air, or of the 5 
medium, which fills the pores, or. interſtices, 
"PM denſe bodies, is 4 minute white ſubſtance. 

This is manifeſt, in the whiteneſs of froth 
and of: all pellucid Colourleſs Bodies, ſuch as 
glaſs, cryſtal, or ſalts, reduced to powder, or 


otherwiſe flawed. For, in all theſe inſtances, En 


a Mbite Light is reflected from the air, or rarer 
medium, which intercede the particles of the 

confers ſubſtances; 'whoſe interſtices they occupy.” 
All pellucid Colourlefs Subſtances become 
opake and white, by the admixture of pellucid” 
colourſeſs media of conſiderably different den- 
| ſities: as in the inſtances which have been here ; 
i Os pellucid and colourleſs, Re eres | 
them to uniform maſſes, 'whoſe;componentiparts 
are, every where, of nearly the ſame denſity.” 
Becauſe, all reflections are made at the ſurfaces _ 
of bodies differing, in denſity, from the ambient 
medium; and, in the confines of enen n . 
media, there is no reflection. 5 
Thus, opake white earths are -rethetble'4 to 
5 Pellucid Colourleſs Glaſſes, by proper fluxes, 

and a ſufficient degree of heat. When the 

| particles of air and water, united in the ſmall” 
bubbles of which white froth conſiſts, are ſepa- 


rated from one another, each of them denne . 


| an e N Colourleſs Subſtance.” 


reflected from the g 


When particles of air, or of the rarer matter 


eee interſtices of any denſe Tranſparent: 


Colanred: Body, the White: Light reflected frorn 
thoſe: rare ſubſtances ſhines through the Tranſ- 


parent Coloured Medium which the particles 


intercede, and is tinged by it, ne ne, 


| the colour which it tranſmits.. d 


Thus, an infuſion of cochineal enen 


red colour, and its ſurface is {ack when viewed 


by incident light. But, if this liquor be agi- 


tated, its ſurface Brett covered; with a red 


froth;: whoſe colour is occaſioned: by the: light, 
obutes of air incloſed in N 
each of the bubbles, and tranſmitted back 


through the TY Enn h films oy _ CONS 


| cover th i te: 11 3 
b. e 


I tinged ſeveral e of 50 eee 


| Py intenſely, that they appeared black,; except 


in ſuch parts as, from their thinneſs, tranſmitted 
the Coloured Eight. Pieces of theſe glaſſes 


powders, thus prepared, exhibited the reſpec- 
tive colours, with hind this Len, ene of 


laſs, had been tinged. | „ 
The action of ſuch ve on 1 0 rays of. ; 


light, ariſes from: the diſeontinuity of their parts, 


” whereby: the air is admitted into their interſtices, 


and, by its reflective power, | produces thoſe 
appearances, 8 reſult wat rare media con- 
„„ | I _ tained. 


— 
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tained in the How? of e nn Col ou _ : 
Subſtances. 1 
It is evident that th pee N u me- 
rallic ſolutions, derive their power of exhibiting 
Coloured Light from the fame cauſes, which 
prevail in thoſe inſtances which 1 have kere 
_ adduced,” and explained. For, in proportion 
as the interſtices of the calces are evacuated, 
5 by the deprivation of their e aha _ 
air peryades thoſe yacuities., 1 
Vitriols, and other metallic Colts; are Fond 
from metallic ſolutions, by the evaporation of 
their aqueous part, excepting only ſuch. a per- 
tion of it as is eſſential to their cryſtallization. 
Thheſe metallic falts are either coloured, or 
| applied according to the ſolutions from ue 
they are formed. Whilſt their conſtituent N 
cCiples remain united in due proportion, | 
order, they are pellucid. But when their zs 5 
part is, diſengaged, they loſe their tranſparency, 
and texture, and are e to an 8 friable 15 
mass, or to powder. . „ 6 
In this ſtate, air pervades this ie 5 | 
0 the water had evacuated; and reflects a white 
light, in. conſequence of the difference of its 
denſity from that of the matter which is con- 
tiguous to it; and as even the coloured vitriols, 
and other coloured metallic ſalts, contain a large 
proportion of colourleſs ſaline matter; when the 
water of their cryſtallization is expelled, their 
5 8 „ N | metallic | 
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5 nine: coloured particles are ſo diluted, char 
„ the maſs appears almoſt White de 
25 Theſe effects are alſo produced by e 
a herwiſe flawing, metallic ſalts, but not We 
7 compleatly: as by the expulſion 'of their water. 
By calcination, the ſaline; matter is driven oF: : 
e when this operation is effectually performed, 
the calces conſiſt of metallic particles, which are 
free from Allyextranegus matter, excepting only | 
the moleculæ 58 air CO ins mn Ip : 
-T be air, ente ee 96 yantitles) 'of 
metallic calces, reflects the light more ſtron ir 
5 than that which intercedes vitriolic particles. 
- Becauſe the calces of metals differ more, in their 
- denſity, from air, than metallic ſalts differ from 
that fluid. Therefore, each molecula of air, 
Which intercedes the metallic particles, Power- 
Fully reflects 4 white light, and conſequentiy is 
titſelf a minute white body, ſuch as is ſeen in the 
. globules of air enveloped in the foal” bubbles | 5 
| of water which conſtitute white o 
But, as the ſpecific denſity of elne e 
Sreatly exceeds the ſpecific denſity of Water, the 
moleculæ of air, which intercede the metallie 
particles, reflect the light ſtronger than thoſe | vs 
Which intercede the aqueous particles, in pro- 
| portion. to their difference of denſity with re- 
ö OS to that of the ambient ſubſtances, 7 5 
5 5 vacuities they occupy.* F 


f 7 : HV ye: FE: 


* . 


1 ee Aae N are oec 


1 air, differ more from air, in their ng i : 


denſity, than metallic calces do. For which rea- 


ſon, the reflections made at the ſurfaces, which : 


denen thoſe media, are extremely ſtrong. 


The Light, reflected from the moleculæ of = 


air contained in the interſtices of metallic calces, 
is tranſmitted , through the thin Tranſparent 
Matter of the calces which cover them, and is 


8 ringed, „ ee to. 1 e 
colours. C : 


It! is evident he calves, tai PAS Tran- | 


"parent! Metallic Solutions, by the evaporation - 


and expulſion of their aqueous, and ſaline, parts, | 
conſiſt of Tranſparent Matter: for, the metallic 


Particles in the, ſolutions, and in the calces, are 
the ſame, and the opacity, or tranſparency, of; 


the ſolutions, and calces, ariſe from the differ- 


ence of the media, which intercede the metallic 


" To Sas in the. one, or the other; of thoſe ſtates. 
Calces, united with pellucid colourleſs; glaſs, 

are tranſparent ; and metallic glaſſes,” which-are | 

- Sans by fuſion of the calces, are alſo tranſpa- 


rent. For they conſtitute ſolid, ſmooth, maſfes, 7 


devoid of ſuch pores as are e of e 1 
5 5 dhe entrance of asm. OY 
Trlͤe exiſtence of air, . 1 of metals, 5 
| = is clearly eftabliſhed by numerous chymical ex- 
periments. From theſe it appears, that metals, _ 
| during. their -calciantion,” 8 abſorb che 5 | 
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ubient ap and piety: Agi w, dee 
Increaſe of weight. When they are: again re. 
| duced te their metallic form, a quantity of ait, 


_ equal te char which was acquired during the 


calcination, is diſengaged; and the maſs loſes 
the adventitious weight, ien it OTE du- - 
Ting its Calciform ſtate. e ee oe . 


5 Metals, calcined by . 05 55 light = 


in he fame manner as thoſe which have been 
previouſly | Affolvedy and afterward | calcined. 
They agree, in the diſcoktinuity of their par- 
ticlez; in their abſorption of air, and their vi 5 
ſequent increaſe of weight; and in their tra. 
ſparency, [which is manifeſted, when hos is are _ 
mixed with pdllucid glafs, or other pelbucide 
media, and when c e 8 8 
ere produerd by their fun. 
Metallic precipitates, ids are 5 Im 
- with ſome of the matters, by which. they = 
_ Niffolved,- or precipitated, tranſmit the light 
Which 45 reflected by thoſe matters. When pre- | 


. 


„by ablution, (calcination, or any other 
wenne, they are mere e as haue been 
already conſidered. 3 15 0 496 Ts 12d wal, | 


When oil, inſtead of: air, is. interpoſec 
oe; particles f paints W. ich 
denſor metals, ſuch as vermi 3 Ar minium, | 
cheir colours are mot perceptibly. a altered: 6 ber 7 
e Ol e | | 5 


; 7 


ecific donlicy; a differs grealy in chat. 
relpect, from tlie denſer metallic popders, che 
moleculæ of oil, which intereede their joerg 
ac upon che incident light o ſtrongly that the 
reflections, effected by them, cannot be diſtin. 


Suiched from khoſe ws are 1 wy rarer | 


media. 16102” bes te A 1908 7)7FF C 
When oehres, ns; cler ba, which? eve 
their-colours'to the rarer metals, are combined 
with oil, they aſſume «darker hue. Becauſe the 
exceſs of the denſity of oil, over that of air; forms 
le difference, when” comparatively con. 


| Yered, with reſpect to the ſpebific gravity of the 


rarer metals. From this cauſe; pereeptibly 1efs 
light is reflected from the moleculæ of Eil, than 
tfom chofe of air, and con uentky che maſs 


ber. 260 Ant 2-8 connect, 


ed 1 And Gil 18 united 


Sen Tefs'"thi that of metallic „the 
brighinels "of their 
Proportion” as the Pow: 


_cific denſity, to the eat Fiel öccubf A 


 Inrerftices.” And when che Tpecific defifity of 
_ theſe is nearly equal, chere is no ſenfible re. 


flection in the confines of their reſpe&ive eng 
and therefore the maſs-appears!black, "72, 


Thus, when indigo; and other tranſparem - 


| Fe comms are united with oil, che air is 
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l 1 powders, reflects 


maſs, which conſiſts {of ſuch u 


= media, is black. 11 vat; m 4 8911 | 1 E145 130 a | 
WM hen ſmooth ſi urfaces of, 8 marble, - 


or e or of any other poliſhed coloured ſub- 


it ſtrongly. reflects a whiter,, or-lighter-coloured, 


; e EN it appears that vegetable, animal, 
dad mineral Coloured Matter is tranſparent | 
it does not reflect colours, but exhibits. chem by - 
5 tranſmiſſion only; that Opake Coloured E Bodies 
conſiſt, of tranſparent matter, which covers 
opake white particles, and tr Wm 
7 Wien is, reflected from them. „„ „ 


. | of Semipellucid Coloured Subſtances, which = 


— 


from ſeveral expe 


14 


Z hue. But, when by poliſhing the ſurface, or filling 
the pores: with a denſer medium, the air is Fr 
= mara from hem; the darker hue is reſtored. 


. _ Abieb _ 5 in its 3 . + 
5 nearneſs of its denſity, to that of the ambient : 
no ſenſible. light, ſo that. ch. ; 


From all the preceding experiments and 5 - 


\ſmits,. the, licht, 


1 5 ſhall, in the next 0g examine. the nature 


that 


Y 


pear; of one. colour, when viewed by incident 7 


Hohe;? and o 
mitted. light and I. ; ſhall endeavour to ſhew, 
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ces, are ſcratched; the air enters into the 
1 zhich are opened by this operation, 
3 — g to the exceſs of its rarity, over 
that of the maſſes Ne particles it intercedes, 


another, when viewed by tran. 


Ne ers: and obſereacions; that, 
loured Bodies, 


Saszsbedi es is böse & c blauer, bur 5 | 


by White, or Colourleſs, Particles only. 


Semipellucid Subſtances, which appear oe one = - 
colour when viewed by incident light, and of 
another colour when viewed by tranſmitted light, 


conſiſt of pellucid media, throughout which 
| White, or ns Ir. n W e are orga 
fuſed. 5 


The . parrichens e e at b kuck dib. : : : 


tances from each other, that ſome of the inci- 
dent rays of light are capable of paſſing through 


the intervals which intercede them, and thus - T 


1 "8 tranſmitted through the ſemipellucid maſs, 


Some ſorts of rays penetrate through We : 


== whilſt other ſorts, which differ from them 
in their refrangibility, are reflected, by the 
White, or Colourleſs, Partieles, and from thence 
are tranſmitted back through the pellucid part 
of the medium, which intervenes between the 
rellecting „ an” "pe anterior” ſurkace of 
the WB „ 
When pellveid e MF is 1 with 
"a the | arſenic is thereby divided into mi- 
nute opake white particles, which are equably 
| Br in ot glaſs. If only a ſmall. 
quantity of arſenic is uſed in this cee 
the white particles are rarely diſſeminated i in it. 
When glaſs, thus combined with a ſmall pro- 
ben of arſenic, is held between the window 
and the 99” it e Feen or ee 
Vor. . II. * Tz Coloured. 
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r Wben it is viewed by i incider 
it exhibits a Blue Tinge. The yellow, or or orange 


colour ariſes from the tranſmiſſion of the leſs re- 
frangible rays, from whoſe mixture that colour 
reſults. The more refrangible rays are not tranſ-  - 
mitted through the glaſs, but are reflected by the 
white particles, and paſs back through the Tranſ- 


parent Medium, which is between thoſe 1 


and the anterior ſurface. of the glass. 


ee of hols rays, ah are Dl e A = 
| low, or orange colour muſt be produced; and 


* 
* Ix 


T ſhall here cite 3 Lk Lab Newton, a par. 


that thoſe rays which were ear pad, and re 


flected, muſt compoſe a blue colour, 
As the arſenical particles are ace diffuſed 
throughout 5 a oy Which th are com- 
i 1 . 8 ef e N 2 pee 


4 


4 , ö * 5 7 
Fa +; 1 2 . N bg 4. CY 5 
[1 - obs : 


0 Te The — 5 R. . 9. . to a ns” in Sie Thane 
Newton's Optics (L. I. Part II. Prop. VIII. Probl. III.) 

Which repreſents the rays of light, caſt on a white paper 

| after they have been refracted through a priſm, and ex- 


preſſes: the compound colours which reſult from the ſeveral 


5 mixtures of the differently: refrangible rays. - The follow- 


ing extracts relate to ſuch. - mixtures of Ts n as produce 


5 blue, and orange colours. „ 

At R, where the n 'indigo-making, 
«© blue- making, and one half of the green-making rays 
s are mixed, their colours muſt Ss Hoa a middle co- 
* Jour between indigo and blue. VF 


7 


At g, the mixture of red, orange, 5 5 one half 


7 of the green, muſt compound a middle colour, between 
855 ho orange 125 yellow. „ IG 


ent light, 


may be farther ſhewn, hy breakin g ſuch maſſes 
bol glaſs; for, the freſh ſurfaces of every frag- 


ment will appear ſimilar to che 1 22 8 


ol the whole maſs. 1 


From hence it is evident 3 whe A ain : 
Portion of arſenic is mixed with glaſs, the inter- 
vals between the White Opake Particles will be 


larger, and therefore, the leſs refrangible rays will 


be more copiouſly tranſmitted through them: 
and, in conſequence of their loſs, the more re- 
frangible rays which are intercepted, and re- 


flected, by the particles of arſenic, will exhibit 
"8 bluer colour, ang. ONE ON is N h 


nes. „ 4 
This obſervation in et by experirtent : : 


6 although glaſs, which contains a ſmall pro- 5 


portion of arfenic, appears blue by incident, and 


orange coloured, by tranſmitted light; if a large 
proportion of arſenic be combined with the glaſs, 
the compound, viewed by incident light, ap- 
_ pears white, and no colour is tranſmitted through - 


it, except it be made extremely thin. For, as 


5 the intetvals between the particles, which are 


us denſely ROS N the * 


* ee . 5 : 


9 2 
1 


"0 of Opate Bodies, 211 0 


dined, Sonſequrady: the ſpaces, which intervene — _ 
between thoſe particles, are equal to each other: 
and the ſpace alſo which intervenes between the 
ſurface of the glaſs, and the arſenical particles 
_ which are neareſt to the ſurface, is equal to the 
intervals which intercede the particles. And this 


r — — 
7 bh «16 z C — 


* 
| 212 


not . as —_— of the leſs: 1 1 


e mh; | 
they are not ſeparated from the more refrangible 


rays, but are conjointly intercepted and reflected, 


Hy the white particles, which are contiguous to 
the anterior 8 and e 8 15 7 0 > 


appears White. As 


When a bright light, « Git a tbe: 1 or e ; 
Rane of a candle, is viewed through a thick 


maſs of ſuch glaſs, ſo many of the more refran- 


gible rays are intercepted, that. the, tranſmitted : 


FE 


_ rays compound a ir 03, 


The glaſs, of Which bottles are uſually. de. 5 


affords another inſtance of a ſemipellucid ſub- 


ſtance, which erhibits a blue colour by incident, 


and a yellow or orange e "bye He 


light. 4 4 42 = TS : 5 A 4 ; . "£4 gs 


This ſort of glaſs, . its perfect > or = 
tranſmits green colour, which it owes to the 
iron contained both in the vegetable aſhes, and 
in the ſea ſand, which enter into its compoſition. 

The flux, by which the materials of this glaſs 
are fuſed, is ſo looſely connected. with them, 
that it is diſengaged by expoſure to a red heat. 

An proportion. as the glaſs. is decompoſed, by the 


Lon, 


loſs of its flux, the earthy particles, Which are 


no longer diſſolved, become Opake., If the 
| glaſs. be withdrawn from the fire, whilſt only —_ 
a ſmall part of the flux. i 18 diſengaged, 'the.maſs 
conſiſts of T ranſparent Glaſs,, throughout n 1 


| _ an earth e are ee. 7 


5 


Fe e F Opate 


: 1446 RI glaſs be ſurrounded with hies ſandy „ 

1 -othen earthy ſubſtances, and expoſed to a greater 
5 re entirely loſes its tranſparency, and tex. 
ture, and aſſumes the appearance of porcelain 
or earthen ware; as M. Reaumur firſt obſerved. 
1 have continued this proceſs ſo far, that the _ 

whole of the flux was eee, from _ ner 7 _ £2 

-miterials of the glüs ?: 8 

After having expoſed, in a ſtror ; BEE a IT 

heat, the neck of a bottle, filled, and ſurrounded; ** 

with white ſand, I obſerved that all the flux had 
quitted the glaſs, and united with the ſand, 

_ which had been in contact with its external, and 
internal, ſurfaces. For the ſpace; which ha 
contained the glaſs, was occupied by a looſe _ 
dy" powder, and on each ſide of that ſpace, 
the white ſand was united: into à firm, conſiſtent, „ 

mafſs, which repreſented a mould, wheſe cavity 
was of the exact form, and ſize, of the neck of 

the bottle, from WHORE flux i it de its BYE, | 
and ebnfiſten ce. & = 
- When the n eln eh degree of Metz . 
we 1 it has been expoſed, is reduced to ſuck 
a ſtate, that it conſiſts of a Tranſparent Medium, 
| mixed with Opake White Particles, it exhibits 
a blue colour by incident ght, and a yellow, 
or orange colour, by tranſmitted light. For, 
the more refrangible rays being intercepted and 
reflected by the white earthy particles, paſs backe 
3 | through! the 5 which intervenes between N 


} 


. particles ad; the anterior n of the 
grlaſs; by which a blue colour is compounded. 
And the leſs refrangible rays, pervading the 
ſemipellucid medium, compound x: ben or 
orange colour, as has been already a ere 


. WI reſpe& to the glaſs combined with arfenic. z 


When a greater degree of heat is applied to 
N 5 the glaſs, by which the opake earthy Cahn. 
become moregopious, the maſs appears almoſt 
white. - Becauſe, as in this denſe ſtate of the 
opake partieles, almoſt all the differently refran- 
gible rays are intercepted, and reflected, by them, 
a hue nearly neee abe inet from 
their mixture 5 ETC 
he quantity os Crain Sans in . 
n 1 is ſo inconſiderable, and the colour ,pro- 
duced by; them is ſo diluted by the numerous . 
reflections from the white opake choral 
it becomes almoſt imperceptiblſee. - 
__ The atmoſphere acts upon N ol light, in RT 
the ſame manner as the TY oY aide nen 
have here been deſcribed... 155 gl AE 
The blue colour of the gs is: not . 17 : 
| refleQtinns from the atmoſphere,” confidered as an 
uniform extended maſs. For ſuch a maſs would 
reflect the colour, from its ſurface. As reflec- 


|  tibns are made only at the ſurfaces of bodies, 


Wahich differ, in denſity, from the media, which 
are e e to e but the- atmoſphere does 2 
its ſurface. 


; I. | Tho, 


, 


| Perinanent Colours of Opake Bodies. 


Thus, when che air b contained in a „ 


wee ue mer et ee eee, 


contiguous to the 3 rellects no colour, but . 


in pela cial 


viewed collectively, 
hn” viſible Tefle@ions,” by their united powers, 7 3 4 Ns 421 


When a beam of light is admitted through - 
a ſmalf hole, into à dark chamber, innumerable _ 
motes are feen floating in the air, Which is thus 
illuminated. Theſe minute bodies vividly re- 


flect à white light around chem, in every dit 
tion; ſo that they are diſtinctiy ſeen from every 

part of tlie dark chamber. Such particles o 

py am parts of the alt whi 


atters, which are diſengaged from” n 


: 5 aral Bedies by ſeveral operations; as fermen E. 
tion; efferveſcence, putrefaction- the action of ; 
on man * | 


_ fire in volcanos, and e a 
. „ N 5 
Many of th 
N 1 oceſſes, differ conſiderably; in *«< 
Yo.” 0 


fs W is any colour 
ich are acha⸗ = 
. ee i.... rout ot e 
The air contains W Ae of S 5 
| particles}; Which although they are almoſt, of 
entirely, imperceptible when ſeparate, yet, when 
are capable of en 


5 hieh Wer TO hichprts 5 
oblerved. VV len , 
0 The aubedpbene abus in el at eba- „ 


8 ae 8 [iRcti' 5 a - epatired by 80 
enſity, 


77 ˙ ùd]— — — , * — 


. air. And, as s they dare ( - oaks \moſt 
Part, colourleſs, theytreflect a White light, and 
therefore may be conſidered as white: particle Y 

diffuſed throughout! the pellucid co 

In this reſpect, the atmoſphere is ſimilar; te mn” 
the ſemipellucid medium, Which is formed by 
diffuſing the white particles of arſenic, through⸗- 
out pellucid colourleſs glaſs... In both theſe 
ſubſtances, Whilſt the white, or colourleſs, par- 5 
ticles are rarely diſſeminated through the tranſ-. 
parent medium, the leſs refrangible rays are 
tranſmitted through the intervals which intercede 
the particles, and compoſe an orange, or red, 
colour: but, the more refrangible rays are inter- 4 
cepted, and reflected; by the particles, and the 
mixrure of thoſe rays, produces a blue. Fro, 1 

Ine 15 5 Aire AS, well AS: in the ſolid ſe mipellucid 


= Ad in 55 e e ec he 10 7 555 = 
which intercede them .are-diminiſhed;, and the diſ- „ 
tance, between che ſurface of the pellucid medi. | 
en, and the white particles, is alſo reduced. Nets 
In this ſtate, of the atmoſphere,,, as th 
5 art of the yellow, orange, and red rays, are 
intercepted, and reflected, together With the 
more reſrangible rays, they, by their union, 15 
eit a hue DEAR ARDIPacHg, to; wards 
nels, ERS e 5 41 #4 17 1 N | 
e the part 5 the, atmoſphere, , W which is 
. 1 e furface, of. the {earth is ennie by : 
„ . Nat - 


tc urleſs air. 


he greateſt 


white- 7 


gr on this: mixture of air with, 1queous, ‚ 
or other particles; is White: and, the anterior . 
ſurface,; as well as the interior parts, of the com- 
pounded medium, appears to be denſely : ſtored 
with white particles, Fogs; which conſiſt of 
5 groſs vapours, ſeem chiefly to differ from 
clouds, in their depreſſion, and e +0: 
bean pn ofthefedrehJ/Ju 7A ferns don 
When ſuch vapours are nen e in 
5 Web air; and form clouds, they reflect the white 
light of the ſun, and thereby appear white, 
wdhenever its „„ e e intire 5 
and unclivided⸗ :: ͤ ¹iñk ) / oT> 
As the Aeſlecrise eee are not equa 7 
_ diffuſed" through every part of the pellucid air, 
. of which the atmoſphere principally conſiſts, 


| 5 ie de e happens, that large tracts of air 


e furniſhed with only ſuch a portion of ſu 

8 dle contents, as qualify them to reflect a "RE 1 
Colour; whilſt others are ſo denſely ſtored with 1 
35 refle@ive Rm that iy conſtiture clouds; 


7 are ee to che mo: 15 W 5 
1 ſtantly abound in den PT 


: 3 e exhalations, more: 3 — 
; the higher! regions. | 155 e Pe 
. Naturaliſts have not hitherto PORES any 


| 1 conſiderable inſight into. "the nature, and origin, 


MTs bt: = bas: ho. : 
\\ 


of the particles by which the tranſparency of 
Aa air is 'impaired; except as 1 as nen W 
1 g 4 CE 8 N Wy ET > f Toy: N 1 pr e 2 e | 85 e i 3 
| 1 
. | 7 9 
5 | 1 
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ae meteors. 1e is certain 9 * ee 


: and . Marcorelle, Baron d' Eſcalle. ; 1 1784: } 


the moſt + extenſive; -:and permanent vapours, : 
ma have been abel in the atmoſphere, 
vere not formed of aqueous or humid matte. 
- The miſt, which obſcured the air, N . 
the ſummier of een 1783, was remarkable 
for its extent. | For, it involved almoſt all 
Europe, a part of; Afia, and of Africa; and per- 
| haps: o reachey- much farther: its altitude me | 
ts great, that the Alps were immerſed..i init 
In moſt parts of Europe, the air, e the! 5 
un of this vapour, was unuſually dry. 
For, the hydrometer did not riſe to the poĩnt 
which denotes. moiſture ſalt cryſtallized in 
brine pits; before the ordinary period; and 
_ othier proceſſes, which depend bor sHom on. 
were /jacedterated;n.t lt ior gt Plan pit ol, 
"Several other curious obſervations, rodlitiver - 
to chis ſubje&t;//are contained in an account . 


vritten by M. Senebier of Geneva? . ; 


When the air is repleniſhed- een denſe 
vapours, it tranſmits only the leſs; refrangible 
rays, from whoſe mixture an orange, or red, 
colour is produced Diſtant mountains covered 


with meer W or Scheer white: ſal ft OE: 
Op os 1 55 5 V 

. The Diner of ade lest ee is 1 0 in | 
| the Journal of the Abbe Rozier (Anno. 1784. May. ) The 5 
ſame collection contains” alſo inſtruckive accounts. of that 


ſubjeck by M. Toaldo Profeſſor at Padua; M. Lamanon, | 


hich ; 


_— ant jnr+ of © 3 | 
—_ SONY to the . mitte 
pen es the -armoſphere, rags <rſeipt: i 


ds; at ſunvrifing 


| colours of the-vays tranſinitted*throug 


of air which is contiguor 


phænomena. But the author of this re 


| preciſe oonoeption of the conſkitution of che 


atmoſphere, and its action on the rays of light. 
He ſuppoſed, that the atmoſphere is ſimilar „ 
. 8 Is age 1 7 ir : i 1 
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+ Phyſcat aper 5 


| appears | 


h ane 
thence: aſſume: their colour“! was - 
Sir Ifaac'Newton' cats various colours 
| of the clouds; to the different magnitudes of the 
particles, whereby he conceived that they were 
qualified to reflect the differently refrangible 
rays. M. Melvilt has more accurately remark- 
5 ed; chat mw colours of the elou . 
| depend on the ſizes of their 
olds eee but ariſe merely from the _ 
ugh the tra 
s* to the horizon, and 
chat they jndifcriminately rele pupae which _ 
are incident upon them. . 8 "EE STEIN # 5 ; 
This obſervation perf agrees with the 
rk _ 
does not ſeem to have formed any clear or 


©: {hee od 11-1 HO 
: Te. anderſtand why the ſun's rays,” by pafüng threughs 
5 greater and greater quantity of air, change by degrees 
from white to yellow, thence to grange, and laſtly to. 
7 red, we have only to apply to the atmoſphere, what Sir 255 
e Iſaae Newton ſays (Book I. of his Optics, Part II. Prop. 
. e eee e ns in „ 
1 e . 1 8 N 


Mr. D laval on the Coe of the 


appear e et parts of this inquiry ms 
Tranſparent Coloured Liquors do not reflect 
any colour, but appear black when viewed by 
A Anchen light: therefore, the atmoſphere, which 
"Exhibits Rely: by reflecting the incident light, 
e not, in its ee e Ale 
bach ne JJC 09, i. 
Z Mr. Melvill 08 FAR ea in the en 
">a opinion, tycolours are produced by the re- 
5 HeRion, of the ſeveral rays, from the Colouring 
Particles: but he extends his doctrine of the 
_  refletive power of thoſe particles, ſo far as to 
nber o chem kts action on ane whereby 
than eee ones, As eee en) - 
each colorific particle of an opake body, by the 
& reaction of the particles of light, e be 
1 5 eee eee ved, when the light is reflected 
5 eee and forward between the ſame 
ce particles; it is manifeſt, that they likewiſe muſt 


s be driven e e p Wen n with e 
5 © tory motion? 3A. GHG I eee 


Wich reſpect to Sis 8 I ſhall 7 175 
1 ee that; as the Colouring Particles of bodies 
do not reflect the rays, but appear black by 
5 incident” light, even when contiguous to air ; 3 
| they cannot, according to any optical law, exer- 
5 eciſe Aa reflective power, when they are in contact 
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1 nent C EET pate Bulle. 5 
1 3 che denſity of air, and there — 


approaches hk nearer to that of the er, 
matter itſelf. Fac OE : IS 23 Hg 74 #3 * 3 Ws 2 


When Aittant "abies are ſeen, chroughs 2 


conſiderable: tract of ſuch rare air as cont. 


blue y, thoſe objects aſſume the blue colour of 
the air. For they muſt be conſidered as re- 


flective bodies, acting on the incident light, i in 


the ſame manner as the reflective particles, which 


* * —2 
—— 3 


are diffuſed through the air. So that the re- 
gected light paſſes back, from them, mixed with 


the blue rays, which are reflected by the minut( 


_ extraneous particles of the atmoſphere. n= pt 


If a denſer atmoſphete, or a longer tract of i At, 


intervenes between the objects and the eye, they | 
DO become. fainter and leſs diſtinct, and ben 
_ whiter; as the rays reflected from them are 
mixed with the whiter” hue,” Tong nun 
5 DR rn communicate to the air 


By the interpoſition of a ſtill angie any 


of the reflective particles of the air; the an 5 

diſappear. For the weak reflected light of 
diſtant objects, cannot, like the ſtrong light of 
luminous bodies, penetrate ſemipellucid ſub- 


ſtances, ſo as to cranſmir ty champ: even niche 


- leſs refrangible ay... EN 
Pheſe, and all the ene of oh atmo- 
: ſphere, may be imitated, and explained, * 
artificial ſmipeliucid ee en {B+ EH 


| been here 1 
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2 ee ſaac VERO and een d n 
chat che green colour of che ſea is producedby 
the reflective power of the water. But, actual 

obſervations d not confirm, or Ae wich this © 

: opinion. j Te oe ao lce 
_ = When ole es is „ into a . 7 > 
which does not exceed a few inches in depth, the 5 
water appears pellucid and colourleſs. It is 
therefore manifeſt, that no colour is reflected fromm 
its ſurface. Conſequently, the water-of the fra, 
conſidered a as e b a r ſs, - mach | 
Sea water donde in ate 8 les. 
Aagelckis is procurable from its analyſis: calca- 
reous earth may be obtained in the ſame manner, 
and manifeſts-itſelf in the numerous ſhells; corals, . 
and other calcareous concretions, which are 
wo rmed in it. The ſtrata, Which compoſe the 
bottom, and ſhores,” of the ſea, alſo furniſh 
various ſaline, metallic, bituminous, and other 
matters. The animals, and vegetables, which it 
ee contribute to the production of ex- 
traneous particles. All theſe receive an addition = 
_ from the rivers, which vonſtantly: e 70 
contents into the fe; . 
Many of the earthy, and oaks ets ac- 
e in denſity, ſo near to water, that, when 
they intercede chat medium, their reflective 
power muſt be very weak: but, as they do nat 
"entirely Hin gicke with WIE” in "denfiry, . : 
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forces of a great number of ſach minute bodies 
are united, their action on the rays of light be- 
comes perceptible; ſome ſorts of rays being re- 
flected by them, whilſt others are tranſmitted 


through their intervals, according to the quan- i 


tity of refleive matter, which the 19 182 arrive : 
"io in the internal parts of the water. 
The opaeity of the ſea, cauſed by t 


* 
LES 


merous reflections from its internal parts is o 
Seb? that extenſive maſſes of it cannot 


be ſeen through : even although the obſtacle 
| ariſing from the colourleſs light, reflected from 


its ſurface, be removed, ' by viewing the lower 


part of the water, through a dark tube immerſed Eq : 


under the ſurface, at the bottom e "= | 
| poliſhed glaſs plate is joined. | 


The nature and origin of the ee which 5 5 


diminiſh the tranſparency of the water of the ſea, 


have not hitherto been examined, except as far 
: as relates to the more obvious ſaline, and earthy, _ 


ſubſtan ces 5 coags are eden obtained Tons 


its analyſis. „„ Y 8 
„ 1 OR the matter, 1 5 5 theſs a 


| particles are ſormed, is not aſcertained, it is cer- 


tain that they are endued with a ſomewhat greater 
rellective power, chan thoſe which are ſuſpended 
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. the SN particles, of wi qua rng ks a 

blue colour, when viewed by incident light; but 

. the reflective particles of the ſea act upon a greater 
ae bo dhe ge wee ays; wh 


"mtr is: red, inclining to violet, at och; depths 1 
ehe leſs refrangible rays can pene trat. 
Sir. Iſadt Newton obſerves that thoſe parts of 
plates of water, or air, which by tranſmitted 
app EA tene cg Ae of hs on 
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. 1 Opt. BY . Pat I 7 Prot. v. 
5 5 1 855 « Of this kind, is an experiment lately related to me by 
„„ 5 "ee Mr. Halley, who in diving deep into the ſea in 2 diving 
8 | ce veſſel, found in a clear ſun ſhine day, that when he Was 
„ ſank many fathoms deep int the water, the upper part 
4 of his hand, on which the ſun ſhone directly through the 
water, and through a ſmall glaſs window in the veſſel, 
1 40 appeared of a red colour, like a damaſk roſe, . and- the 
0 c water below, and the under part. of his hand, illuminated 
«by light reflected (*) from the water below looked 
green.“ ( All the green light, by which the under 
Y part of the hand was illuminated, was not reflected from 
the medium, which Was. beneath the veſſel; for, a part of 
it was reflected from the ground, over which. the. veſſel was 
1} © > placed. The light, thus refleted from the ground, was 
ruged green, by paſſing through the ſmall depth of water, 
uu which intervened between the ground, and the vacant ſpace | 
in the veſſel, under the hand: whereby the rays, een 
fftom the ground, were mixed. with the. green Ps ro | 
x; from the internal Parts of che fea v water. 3 


ILIE 


. 
a 


Fe 


2 2 — 2 5 
— — as I ESPE IT — ———— 
=> EGO EI I 2 Es - _— —— * > ä ä 
„. EE Oe WC IINT — — — ane... — I — 
7 IF 25 ” 
. ” 
— 


5 ee Sy 1 75 ; : 8 82 # * 5 
I - Fas « . Fa = 2 £ ; 
a 3s F „ 3 2 
violet, exhibit a green colour by reſle 
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Theis he>catin:oppoſica-qolours; by which een 


he uſually expreſſes thoſe tranſimitted colours 


which arc ſeen in the part of the medium, , whic! 


is oppoſite to the reflected ee and” 
_—_— 1 . £ bh. 1 5 85 15 n ay 4-4 
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e eden tranſmitted by Al Fab- | 


Aire, are oppoſite to thoſe which eee e 


exhibit when. viewed by incident light. And in | | 
141. gtow : . 
opake, by the: formation, or reception, 'of white, 2 7 


proportion as Tranſparent Coloured 


— or:caſburieſs> particles, the colours which they 


. tranſmit recede farther” and Farcher from: the f 
. original colour; which the mediun 
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A manner. e e fights od 


vs: The reflection, and ny a — - 
"or, leſs. refrangible rays, depend; upon the powers 
of the reflective . he reflec vans | 


Te; well as the refractive, po er:of bodies being in 
„ 2 great meaſure Proper are 40-their, pecific | 
A WT CF pd eee t eln ai 100 RE 
„ Inſtances . 8 of natural; gr. 
„„ faRtitions. ſemipellycid kubſtances,-1 in which the. 

Be, refledive,..particles are of ſo great cif 

___ - _ gravity: as qualifies, them to reflec. ther 


8 


refrangible rays; ſuch as red, or orange; and, 
which at the ſame time are ſo minute, and ſo 
rarely diffuſed, that intervals are left between 
_._ * them, ſufficient to admit the paſſage! of; the 
Ne ES: 4 TY tte: 7 55 N 1 415 10 
„ ects gravity: a gold is much greater, 
1 omg that of. any other known ſubſtance, by 
5 which! laſs- £an- be edvabiy tinged. I; th. refore, 


= © 2 c 7 „%%% tvs hot Tre OF, N . 
. wy ke air e hibited rings of colours, - wal 15 bp ant. 
Do. mitting light, as by reflekting i 8 | 
"ee I found that white was oppoſite to Blick! Weck to blue, 
A pellou/ to: violet, and green to a compound of red and 
- t yiolet. That is, thoſe parts of the glaſs were black 
„ when looked through, which when looked upon appeared 
„ I + 55 White, and on the contrary. And fo eee 
„„ con: exhibited blue, did in the other caſe exhibit: red, 


„„ e the like of the ng de oe” e 
V bear 
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ob -expoſed. 5 pieces of this; 00 85 to 


** . r m—_ 8 e e ak ente "3 >; 
would,” under various „ an 


_ the: differently refrangible rayhs A 


For this purpole; I combined eld with pellu⸗: 1 5 Ls 


5 ad colourleſs glaſs; after the manner of Kunckel, . 
5 which a Tranſparent „ 


Caſſius, and others, by 
Coloured Glaſs was compoſed, which tranſmitted 


a bright red colour, out appeared: black; 11 inci- 


dent light. 


the heat of burning coals; by which means, 
they loſt their tranſparency, and underwent an 


: W alteration. in their. texture. F or, when the yy 
_ glaſs 4s thus: reheated, the particles of gold, uni- 


ting with ſome of the other ingredients of the 
_ glaſs, form Opake Moleculæ, which reflect all - 


the rays, excepting the violet, and cherebr 


. oy incident light, of a light brown hue. 
If all the rays were equal 


would, appear. white, when viewed by ir ice 
light. But, the privation, . of chen a ſmall 
portion of them, impairs the whiteneſs, . 
reduces it to a brown hue, Which! is 5 
more intenſe, as a Sreater or leſs. quantity of _ 
Eo different rays are wanting in its compoſition. 

The brown hue, reflected from the glaſs, 
his is here. inſtanced, ariſes. from. the 5 


1 . reflected from the Opake Naxtigles, e to 
1 thich a ſmall Proportion of. all. e exce 
ing ae MOOR is e ee | 
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ly reflected, the maſs 5 
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let 8 are —_ IT 


8 "li; nk therefore, it appears phones ringed : 
with a violet colour, when looked through. . 
In proportion as the tranſparency: of this r 4 5 
glass is impaired, the tranſmitted colour recedes 
from red, till it becomes violet; according ; 
the: lau which all Tranſparent Bodies obſerve, | 
When Opake Particles are introduced into; or 
formed in | pn ſo . to. render demie 8 


This Spee manifeſts the frong v YR \ ive = 


7 5 endued, Lerbttling to airs pecific gravity.” 


In this kind of glaſs, and in all other 


7 Sale, as Well as Opake, Coloured Subftances, ” 
colours are reflected from White, ot Colouilefs | 

Particles only, and are tre 

Tranſparent Parts of the Media. 


abſmitred ne the 1 


It neceffary to extend s 10 b jet, 27 


FC 1: 


Oh 0 deſcription ef SemipeNtucid Liquors, ' 4s they 


at according to the fame Jaws and afford the = 


fame appearandes, as 8288 Wg which: have 
een already Jnftanced. | 1 


In the preceding ee, 1 bee pete 


5 Iv uſe of ſemipeltucid' glaſſes, becauſe they are 
not apt to be decompoſed, or ſuffer any Variation 5 
in their texture; and therefore are diſpoſed, con- 55 
Zig 2 and equably, to exhibit the ſame colours. 
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da; ieder W og ar ch 
fuſed through | them. For, when the 


Particles are ſo denſely. arranged, that they De 2 > 


ö ſect, and cover, the interſtices Which lie between 


them, the paſſage of the rays is obſtructed, ind 
none of them are tranſmitted: but, the e 
| ceaſes vo be ſemipellucid, and becomes apake, 
The fame cauſe of obſtruction to the 1 

of the rays takes place in Tranſparent Coloured 
Bodies, when the Colauring Particles are denſelß 
arranged! ſo. that the licht 1s intercepted and 
abſorbed, by the colouring matter, and the maſk, 


_, conſequently, 1 A in Fe e 4 ec 
| Hon it is viewed. | | 


; From ſeveral ee e 1 waits 
which I have made, in the courſe of this inquiry, 
it appears, that the rays of light are tranſmitted 


"© through Tranſparent Coloured Subſtances by means 1 


. of a power, with which they, are endued; and, 
L that thoſe Media tranſmit Coloured Light with | 
the greateſt firengrb, which have "oy TOR 
 refradtive Dew. 
The ſtrong ae DL 4 reflective) ; 


Feen bodies has been obſerved by oy 


Iſaac Newton. But, the power, of ſuch bodies, © 


_ them, has'nor; I believe, hitherto been noticed. 
The following experiments prove, that . 

| Tranſnilive Power, of Inflammable Coloured 

9 is og ſtronger,” than the 'Tranſmiſſive 


. N "Power | ED 
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of their partie 


0 eee 45 green vitriol-5 in diſti led 


aer, J added a ſmall quantity of an aqueous in⸗ ' 0 . 
fuſion of galls. The- liquor, compoſed of theſe; | | 


X 7 ingredients, tranſmitted 7 blue colour, which, al- 


though perfectly diſtinct, and unmixed. with any 
other hue, | was not vivid, but appeared as a ©0-, . = 
loured ſubſtance not acting upon a', keien , 
quantity of the rays of its own colour. 

I made a tihcture, by digeſting VERY b 

in ſpirit of wine, and, to a portion of this tincture, 
audted with a farther addition of ſpirit of wine, 
I applied a e, quantity of a ſtrong ſpiritucus | 


_ tincture of "galls. This liquor, thus prepared, 


tranſmitted a blue . ee 28 88 in 5 
"Bay! and . 1 Ee 2 * 8 50 . Xt 15 1 3 18 * - 5 
1gth; of the tran mien power af in- 
I parative 
view of, theſe proceſſes, and others: Well Ad. i 
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Sir Iſaac Newton Added the We r 


pt can 
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. e bodies to the ſeveral ſizes and denſities 
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cles, by which, according to him, they 6 
met ſeveral | forts of rays, _ e appear 


of ſeveral colours. Te ww 3 5 1 N 12 115 {3 15 5 Bet 


It has been ſhewn, ee this; inquiry, che 
the Colouring Particles are not endued with a ; 
reflective power, but produce es eve ares = 
Ty OE] the I. NO of * „„ 
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3 water, ol air, Hog which $ Sir ; a RE 5 
inferred; that the ſeveral colours of natural bodies 
ariſe from the ſeveral ſizes and denſities of the 
Particles, were execut d with ſo much ſkill and 
1 a have: been ſo e often fully re- 


| eftblihed; TH ES DIE, 
But, the Goble mY a reno power e 8 
in the Colouring Particles, "does: not appear to be 
deducible from thoſe experiments, nor is it con- 
 formable to any ſubſequent obſervations,” 
Sir Iſaac Newton obſerved, that thick plates of 
oa yield“ rings of colours, in che ſame manner 
as the chin plates, from whoſe appearances he 
deduced this e of. the CUES of: natural 
bodies. „„ Tip Ys 1 0 e . 
- The:Duke as ee ha ee that — 
"the colours,” exhibited by ſuch thick" plates, 0 , 
are reflected by the anterior ſurface of the glaſs; 
but that the rays, after having paſſed. throt ch 5 
the firſt ſurface, to > the farther ſurface, | are © thence 
reflected back. 7 „„ 8 
May it not Ben deer he” ib hats 8 1 
„ . action of thick plates, in exhibiting. colours,” 
is analogous: to that of thin plates, the colours, 
eben in theſe, are not produced by reflection from 
the anterior ſurface,” 11 5 Src a ho pls relleckion, 


8 Ry — rel 40 90 T My 25 
L 7 775 . N . EF} ; 4 8 : 28 5 5 75 


4 fy 5 255 . * 5 D -2 $ Ib ba F # 4 Ci: . 1 2 3 2 0 ; 
1 . 1 : IE 8 ; 
Eo og „ e Opt, =» IL. Part W. . 5 hs ave. 

V 8 4 
3 ** Sond oy = RET N 
e Ef Acad. Paris. An 1755. p. 8 „ 
a 7 8 ; v2 be 8 ; — 2 S 8 1 8 5 5 : d 2 ” 
- 7 f 1 Z ? 
* 22 5 F 
. - ; 1 
WA — * 
+ W 
£ 8 k 
7 5 15 
* 8 3 5 
5 i ; ; 


IS 


N have. been examined . the courſe 
5 this | inquiry, agree with the plates of glaſs 
, "by: the Duke de Chaulnes. „ 


— by 1 bebte ben ranifſion. cough the 
peljucid: 8 


* 1 5 Lite BE. . . 
1 $4 


From all. the expe im ats, 1 {ws re 5 


8 Geet; it, uniformly: appears, that no Cotoured. 
- Light, is reflected from the anterior ſurfaces 1 
SOpake, Semipellucid, or Tranſparent. Colored 
Bodies. For, in theſe, the light is reflected by 
de ſuperficies which intercedes the tranſpatent 
part of the hedium, and the ſubſtance which is 
behind 8 and: the light, . thus. reflected, is tranſ⸗ 
mitted back, through the ttanſp 

medium, Which intervenes between the eee 

Fo, ſurface,; and. the anterior ſurface. .. 


rent part of the 


+ 252%? 


2 theſe reſpects, the Coloured 1 8 


OY. SY red. 


II. the experiments, which: 3 1 kg — 


. with thin Tranſparent Colourleſs Subſtances, 
. and thoſe - which, have been performed With 
TT Coloured Media, be. Jointly conſidered, it wi Eo 
-appear chat the effects, Which Sir Iſaac Newton 
has attributed to Reflected Light, ſhould have. f 
been applied to Tranſmitted Light. And the 
obſervation of this great philoſopher, relative 
0 to: the connection between the colours of natural 
bodies, and che ſize and denſity. of their particles, 

| ik thus modified, wil coincide. with his own 
experiments, and all the others. which Dy: been | 
+ DO a EN ro FO | „ 1 
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. a e work, 


aimed, or aug mente. 


Bee e fie 1 W 1 


1 of denſity and of: ee on whe. 
- colours of the bodies. 9 


Bebe e by. which e eee, 


„ Go ſubſtances are affected, I have frequently 
a obſerved. that there is another cauſe, by which 


changes ate produced in Tranſparent Coloured 1 


bY Media, not only in the i but 1 in 9 8 
ſpecies of the colour. | tro beter 6}; 
Theſe changes ariſe Goa . 8 or 9 
obſtrustion which the rays meet with, in their 
paſſage through the interſtices which intercede 
the Colouring: Particles; according to the thick . 
nhaſſes of the media, and the 1 vhs 8 , ring | 
15 matter diffuſed through them. 


Tranſparent Coloured Medis 8 8 1 | 


T rays. of light, more ſimply and uniformly, than 
1 5 Subſtances: becauſe, in theſe a 
_ greater variety of phænomena reſult from the 
different forces of the Opake Particles : by which 
ſome of the m__ are . lag a ' others” are 
5 e 


e e at: "Triinſpaitine "Coloured Re 5 


| 11 have 1 1 7 . 8 
* experiments;- that the changes of colour, -. 
Which Permanently Coloured Subſtances under 
ge, are made in a tegular order, accordingly. - 
as the ſizes of their We particle Arg: fe FE 


: tranſit a des quantity of me incident mm, SY 


in 8 


| ; oo the decreaſe of their tranſmi 


5 in Proportion + the! paris 1 mics FL 
interſtices is obſtructed; fore of thoſe media, 
tted: light, 


not vary the ſpecies of their colour: but, 0 


5 in other Tranſparent Coloured' Media, the tränf- . 
1 5 1 colours are changed, by the reſiſtance 
d Which the rays are oppoſed, ae, their 
1 paſſage through the interſtices-. „ ee . O 
; 716, The changes, which are thus effected in rast. 
parent Colouted Media, generally Proceed in 
15 obe and therfaniclonier” So that, in proportion! | 
4s the paſfage of the more refrangible rays, 
„„ bout ſuch ſubſtances, is obſtructed, the leſs 
„ pefran gible rays, by their greater momentum, Lo 
| 1 the wet / mind are tranſmitted | 


0 | | duet lit. whe fy 45 * 5 113 0 55, + 8 1 be mY "a ; . T * 


From the mixture * leſs > refiangible 9 
5 - which-: are thus tranſmitted, the maſs exhibits 


eeither a red, or ſome colour inclining to red, 


in proportion ab 4 greater or leſs 5 


155 th more refrangible rays are intercepted. 
lt is probable, however, that ſome inſtances 
may be found, of media whoſe changes. of colour: 


5 4s not coincide with this general rule. Eſpeci- 


: 5 5 ally, if ſuch media owe their colours to phlo- : 95 
giſtic matter, or to particles which differ greatly 


in denſity, ſrom the pellucid part of the blk en, 
| + : . - 3 which they are diffuſed. 121 7 5 1 wy 


I hhave not met with any =" xela- 155 
A ive. to o the” e of colour, e rony the | 
+ OMe: 


"eine ood N e took ; | 
"as: relate to yellow liquors, Which are apt to 


| rranſiit orange, and red colours; in proportten, 


as the rays are weed e 8 dat er 5 ns 
thickneſſes of ifuch media. os a. 5 
Sir Iſaac Newton, in therolloning alli, PRE 


attributed, to red liquors,” the property of mant. „ 


mitting theſe: colours, according to the di 


ferent thickneſſes of the liquors. A red liquor V 
© in a conical glaſs held between the light and 55 


Y _— ee the eye, looks of a pale and dilute yellow at 


oo the bottom where it is thin, and a little hither : 9 5 5 


+ e Where it is thicker grows orange, and where 


it is ſtill thicker becomes ted, and where i it is „ 
c the thickeſt the red is deepeſt and darkeſt.” VT , 


1 Tbe liquor, Which was the ſubject of this 


dds which - 


= of ſome: of the w 


tion, was, probably, an aqueous or 


are uſed in dying red. i; For; eee gl 2 


yellow orange, or red is es to their N 
thickneſſes, or tenuity. 7 TH 7.3 75 1 5 325 LY Th tore . 1 8 


But, red liquors do not 3 orange; 3 


yellow, colours, even when ſpread. thin. Several 
1 liquors are enumerated in the table p. 150, 
fuels as the nitrous ſolution, of cobalt, the red 
| | _ of flowers, the red juices of fruits, and 
berries and ſeveral others. N When theſe We 
are a in thicker,jor thinner, maſſes, mw 


„ ; | 
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elaval on the Cage We : 


cies of their colour, but only 
diluter, or more intenſe e . 
1 Nor do red glaſſes appear yellow, or _— | 
when divided into the thinneſt plate. 
© Theſe Tranſparent Red Media, de el \ . ; 
_ interception of the tranſmitted rays, ſuffer no 
.- other change, except the diminution, or loſs, « 
 _ their colour, * they ame a e car 
: Or become black. 4 5 
As the eee . Fm Ae ed in 
yellow liquors, have been already obſerved, FT. 
hall net mention any experiments relative” to 
them, but ſhall advert to other media, whoſe 
8 phenomena haue n not, 15 e been hitherto | 
5 4 noticed.” e x ip 
on: vixeſted, hs ſpirit of EO a ſutkcient 8 —_ 
8 rity of ſap green, which is an expreſſed we, 
5 juice, inſpiſſated, and dried. When the ſpirit of 
wine was ſaturated with this colouring ſubſtance, 
it Was filtered through paper, and afterwards 
poured into a ſmall flint-glaſs bottle which v Was 
N of the form of a wedge; or triangular priſm.” 
That portion of the coloured liquor, which 
Was contained in the angular part of the bottle, 
und Which, eonſequently was the thinneſt, 


. 


_ tranſmitted a vivid green colour; that portion, 
- which was in the wideſt part of the bottle, tranſ- 


_ mitted à bright red colour; the intermediate 


4 * 8 e gt, 7 3 


„ portion, which was between the green and the 
„„ͤöͥVoò nt tranſmitted a yellow colour: but the yellow | 


= of the yellow % 


4 2 1 . Ke 
— £ , Kg 8 
F 4 2 
; 


1 ORs: Saha 1 e 408 wah: - 


in 5 and brightneſs. The oma when 
; 859 eee Gaffle water; 3 
in a fimilar/bortle, tranſmitted che 


as in the ſpirituous tin&ure; and che ene 


Theſe experiments afford a farther inflanoe of 

_ the ſuperior tranſmiſſive power of inflammable 

media; lince che more *efrangible" Wee Are: more 
copiouſiy, and more vividly nitted by t 

| ſpirttuous tin , than by the aqueous funk 
By infuling Fra, and other green leaves; in 


22 


7 the ſpirit of wine ſaturated with the colouring 
1 matter of the leaves. This wa 


 manier s the preceding liquors: it tranſ⸗ 
_ mitted a bright green, Where it was thinneſt; and _ 
2 vivid red, where it was thickeſt: but, che inter- 
medliate yellow was ſcarcely perceptible. oy This, 


ans well as the two former 1 e black, 


: when! viewed by incident light. SO TP 
5 es. infuſed litmus in diſtilled” water, ly taving | 
| thus procured a coloured infuſion, I filtered it, and 


1 it, in the ſame manner as the iv „ 
Which have been already deſeribed. This infofion 


tranſmittecl an azure: blue colour, where it was 
thinneſt; and a bright red, where it was thickeſt. 


. 


The intermediate colour was e | "H his . = 


| tame colours; | es 
But, the green was not ſo cepious, or ſo wei, 3 N 


e likewiſe diminiſhed. N 94 1 5 5 Fa f 


Tit of Ae 1 obtained a tincture, confiſting xk 
examined in "the 5 85 


— 
1 x 
8 N 
1 1 
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vt; 
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2 


quor iſo appeared vac when: as ur ing. 
dent night e e nei Fn 5 n: 
eſe liquors are teh diluted, each 
of them cake the more refrangible rays, 1 55 
When they, are contained in the wideſt; part of the 
ptiſmstie bottles. For, the gester thickbeſſes 
of diluter coloured. liq; eee more Pang 8 
| loured particles, than thinns 
mne colo . ie 5 55 
| Are eee 0 e that 5 = 
e ue De rays; of light are, - 
loured Media, is heren 


Nr 


Se. 


E 2 


For, ie che tranſcnifliye force was; exerted at the 
e thinnen plates of Coloured Sub- f 
1 would act vpn the rays, ag powerfully. ; as 

h thicker maſſes, But, it app pears, from experiment, 
that, in proportion as the rays, paſs through differ- 1 
5 ent thickneſſes of | coloured, media, they erhibit 
N differing, not ac k be 2 
quem, %%% odio wh an 
The fun' 8 Pe #6 which bodies are lee x 


©” 


| 
b 
; 
; 
| 
i 
5 
; 
| 


dhe ded me are a upon. 1 5 rte De 
_ ticles. "of Semipellucid Subſtances; and, upon the 


Colouring Particles of Tranſparent Coloured Sub- IT 
ae, e hole. W are expoſed to 


-diſperſec | 


loured Subſtances, are #/ 
Peaktieles . 1 i 07G 
I have 1 5 es. 45900 NS 1 5 
coloured light with the greateſt ſtrength, Which 
. ds he e reſtalive. 1 Po 


— — 


— @paks Bar., 29 
1 5 \ he the rays: accede. to the opake; particles TT 


ol ſemipellueid/ ſubſtances) ſome ſorts of them 


are reflected back; fromm the anterior ſurface of 


thoſe pattioles : the other ſorts of rays, which are . 


not reflected back, are diverted from the direct 


411 55 4 Tg = te: 3011 


og 


ters MG of the 


paſſing towa K 


| Ae or are e. „„ 
into ſuch directions, a8 tender them incapable W 
5 ds the farther ſide of tie maſs, and, 5 
. .conſequently, ſuch rays! cannot be tranſmitted. . 
The rays, Which are not thus 18 
are tranſmitted, in the ſame manner „ 
a thoſe which paſs through ſemipellueid jedi 


intercepted, hr 


Thus it; 18 evident, that the coloured rays, We 5 | - 5 
are tranſmitted through ſemipellucid ſubſtances, ; 
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wer. From the 
preceding LO 


| Which is oppoſite to the anterior ſurface of the . 

| opake particles] and, pafüng through che inte. 
walls, between the e Y 0 ee 8 
through the mas. £ 
+7 When OH POOP MIO 9 particles 5 
of Franſparent- Coloured Bodies, none of them 
are les, back, becauſe the ook _ 5 


- are infected by the Opake Particles: and that | 
a "which. are. tranſmitted through Tranſparent / 7 
le Aga ns the colouring Oy 


— 


| . . Canferafathe 
Preceding „ dat the . 
cles of coloured media inflect the ſeueral ſorts of 
rays, according to the ſeveral ſizes, and deniſities, of 
; the-particles; and allo, in proportion to the inflam- 
mability, of the media which awe their chlour o 
them: 2andl it is manifeſt; that the Rs 3 7 
alan rays depenꝗs upon their inſiection. 
All theſe obſervations are gonformable 5 Sir 
dae Nee s. doctrine, that thecrays of light Are 
ruflected, fefractec and inflected, by one and the 


2 


_ came principle, acting ee e 
1 e 33 bs e | 
A chave hithereo eder d, ur e | 
- powers and operations, by which che rays of ght 1 
are *rranſmitted through coloured media; and, 
have ſhiewn chat, in Op be Coloured Bodies, they 
are reflected by the opake particles, '-which ate 
conſtituent parts of ſuch bodies, and, that tlie light, | 
- thus reflected, paſſes' back through the Tranſparent | 
| Colowing 1 e arg Noi: opak : . | 
. tr appears, Lech "f os X TO e ech eke 5 
Coloured Bodies, and from ſeveral other experi- 
ments and obſervatlons, that the matter, by which : 
_ they reflect the light, conſiſts of white particles. 
The ſolid parts of animals, and vegetables, ae i 
2 compoſed of calcareous earth, which is + 
A perectiy white ſübſtance. This earth alſo 
abounds in the mineral e as well as the 
dee and 8 . and e 5 


e . en | 


= „ieh allo are | 
. diveſted of adventitious matters. 
: Media,” when they are vitrifled, together with... 
proper fluxes; or when they are diffolved in co- 
lourleſs menſtrua. And the ſaline maſſes, 1 
are obtainable from their ſolutions, are 3 8 ” El 
and colourleſs, while they retain the water which i is e 
eſſential to their aryl pation; and are not flawed, | 8 Cs 
or reduced to powder. Os — 


55 _ of bodies, generally exceed, in denlity, t , 
= conſtituent particles, which they intercede. For, 5 
in the compoſition of bodies, earths are, for the. 
moſt part, combined with aqueous, aerial; faline, ER 
inflammable matters; all of which are . 
inferior to earths, in their ſpecific denſity. And, 


> are contiguous to ſuch media, myſt: reflect the rays_. „ 
of light, with a force e is e to 7 1 1 2 
their exceſs of denſny. „„ 3 


F 


difference of denſity, with reſpect to the ambient 
5 media. Therefore, Tranſparent Coldurleſs „ 
ticles, whoſe denſity is greatly inferior to that of __ 
the media e 1 e alſo: powerfully! | ES 
- Vor. * J . 


7 


erf ay. Vie "when pure, a 5 and 


94 FS 
* OI | 


All theſe earths conftitute Tranſſ pd cbt 


But when, by ſuch means, the ieee it 1 5 85 


| maſſes are evacuated,” or opened, they are rendered 5 


White and opake, by the "adrniffion « 'of ? air, or of a D : 5 7, LL 


| rarer; medium. ee eee 5110 WE... 5 5 5 5 
"The earthy particles, hich form the fold 1 . 


he. other 


ore, the ſurfaces of the earthy particles nen 


OE” 


The reflective peer g. as es does n ae aq 
merely upon their exceſs of denſity, but upon 'theh 73 „ 


8 „ 


53 2 


v 7. Dane on 5 the ca. of . . 
1 1 all the. forts . ace =. ther by b „ 
23% White. 5 bs to tb 
Ot this Fig are 3 air, or c other dab, 
| eben occupy. the interſtices of liquors; of tran- 
1 ſparent ſolid bodies, flawed, or reduced to. powder, 
„„ OP otherwiſe minutely divided; of porous ſolid 
. x ſubſtances ; of calces of metals; and 1 in general of 
F denſer media, into whoſe e ods Aer 
RE | particles] are admitted. n 5 
„% Teh obſervations are e upon Sir 
EE Newton 8. do Auine, relative to the. tranſparency, i 
and opacity of Colourleſs Subſtances. And from 
5 | thence} it may be deduced, that white opake bodies 
are conſtituted by the union or contiguity of two, 
. or more, Tranſparent Colourleſs Media, eee 
er conſiderably 9, each hers in eie reflecti 
Te og 1 Yo 1 
155 Such white . N ab in 1 
— e imp erfect combinations of pel- 
',>. mad. liquors, milk, ow, falts calcined. or pul- 
verized, glaſz, or cryſtal, reduced to powder, 
White earths, paper, linen, and even thoſe metals, 
Th which are called white by the mineralogiſts and 
e chymiſts. For thoſe. metals do not appear white, 
_ © unleſs their ſurfaces be rough. Becauſe, the ſur- 
F . poliſhed metals do not afford interſtices, 
: . into which air, or other rare 1 1 8 obs re. 
| Heng light, can be admitted. 7 5 
But, When interſtices are et on WY fo Go. - 
of metals, by. roughening them, the air occupies 
—_ EOS wk Ng, 1 e - 


— 


dae 


Pumas Gn of Opati Baller. 2 


aj Steat difference of their denſity, with reſpect „„ 
to that of the metal, vividly reflect a White light. „ 
The rough ſurfaces of metals confiſt of minute „ 
- Irregular Prominences, and cavities, from which - 
T the. rays are reflected, in different directions, „ 
w zereby they are blended. and intermixed, bn 
by their mixture, conftiture whiteneſs. | N 
„ 1 Hut, the poliſhed ſurfaces of metallic mirrburs 
„ _ equably, and regularly, reflect the ſeveral incident 
_ rays, according to their ſeveral angles of incidence: 
ſo that the reflected rays do not interfere with each 1 5 
| other, but remain ſeparate and unmifed, and thete- 2 
155 fore diſtinctiy exhibit their ſeveral colours. „ 
Prom hence it is evident, that White ſurfaces C 
ceunnot act upon the light, as mirrours : " becauſe” Bp 
all the rays,” which are refleted'from' them, are 2 
7 promiſevouſly, and Uiforderly blended, „„ é 
Nor can the ſurfaces of mirrours appear Sue, „ 
except when white objects are caſually oppoſed „ 
to them: becauſe the rays which fall upon them 
from coloured objects, are reflected ſeparately, 5 
and diſtinctiy, whereby colours are exhibited, | 
In forming ornamental works of ſilyer, 3 8 
; : ſometimes. avail themſelves of the contraſt, between | 
- the reſplendent whiteneſs of the unpoliſhed parts . 
. of” the metal, and the regular reflections. Fhick i 
ire diſplayed by its poliſhed parts. . 
White metals are peculiarly adapted to r= 5 
ON b of mirrours, as their ſurfaces are capable 
3 of A POURS by which TE: are. qualified  _ 
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equabl Ys. and. regularly, to reflect the r | 


rays ; as their reflective power is proportionate to | 
their ſpecific denſity, which is very great; and 
a they are diſpoſed indiſeriminately to en ; 
che differently nde , Jo i nin, 
Mercury, filver, lead, and tin, are pellucid je . 
. when diſſolved i in their proper menſtrua. 
In the ſolutions of other metals, ſome colouring 
particles are mixed with the colourleſs paxticles. 
"The opacity, and the vivid luſtre of the entire 
metals, which conſiſt of thoſe pellucid particles; 
united with phlogiſton, ariſe. from the powerful 
reflection of. the ſurfaces, which intercede The” me- 
kale and the VVV . 
Metals do not owe Theit thiving, appearance to 
Lt, metallic particles, but to their Phlogiſton. ; 
For, calcination, which diſengages the inflamma- 
ble principle from. ales, e en 0 of 
— their ot | | 
The rellective power, of the eee princi- 
Z is ſo great, that i it imparts, to various pellucid 
colourleſs ſubſtances, a ſhining appearance, per- 
feectiy reſembling the luſtre, and hue, of metals. . 
Plumbago, which has a metallic appearance, 5 
and luſtre, conſiſts of two ſubſtances, which, When 
ſeparate, are got only pellucid, and colourleſs, but 
| abſolutely inviſible. For. its Sg! cones Parts 2 
are e and fixed air.“ . 
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| Permanent' Colours of Opate N. 1 
any marcaſites; which ſcareely yield to any - 
of! the metals, in luſtre, do not contain any me- 


tallic particles, but conſiſt principally of ſulphur, : 
Which l is e 5 . e hea 5 


triolie acid. 


Nor is the lute! and metallie appearance; con- | 
fined to ſubſtances which abound in phlogiſton : 
for, it is exhibited by the ſurfaces of ſeveral Pelly- 
cid Colourleſs Media, which vividly” reflect the 
light; from the difference between their denfity, _ 
and that of the ambient media; from their gloſſy 
ſinoorhneſs or poliſh; or from various other cauſes. | 


Mr. Melvill has clearly explained the filver-- 


Hike! appearance, which drops of water "exhibit, = 


when they | lie on the leaves of coleworr, "and ſome 


other vegetables. He obſerved, that the luſtre 


of thoſe drops, is produced by a copious reflection 


of light, from the flattened part of their ſürfaces, - 
- contiguous to the plant ; ; that the drops, When 
they have that appearance, do not touch the 
5 plant, but are kept at ſome diſtance from it, by 


the force of a repulſive power, or medium, which 
© occupies: the intervals between the drops and the 
leaves: that, as the ſurfaces of the leaves are con- 
| fiderably: rough and unequal, the under ſurfaces _ 
of the drops become rough likewiſe, and ſo by 
reflecting the light copiouſly, in different direc- 


tions, aſſume A IT Ru whiteneſs wo un- 
. Poliſhed filver. 55 


bee . reden Effys: nba. 1756. vol. n. p. 5. 
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346 TY Me. A Cauſe f 
When Pellucid. Coloqurleſs' Glaſs is hag 1 ir - 
; Fa happens, that, the freſh ſurface of. Te . 
fragment is very ſmooth and gloſſy. If ſuch a 
fragment of glaſs be ſo placed, that the tren 15 
ꝰ : broken part may be ſeen at the farther, ſurface, | 
„„ part cannot be diſtinguiſhed by the Gght, 
from a ſunilar | Porn. Hf Bs ee with. 
8 quickfilver. | 
3} nn effet | 


| is as. 3 oh 8 3 
N ci light from the, broken part, which greatly 
exceeds i in ſmoothneſs, the original ſurface of the 
glass. For, melted glaſs, from its tenacious con- 
; ſiſtence, aſſumes, whilſt, At cools, a ſurface; leſs | 
EE gloſſy than thoſe which are expoſed, by. breaking 
5 it. Many other like inſtances may be adduced. 
Theſe phænomena afford much inſight, into. the 
naryres and cauſe, of. opacity. As they clearly 
ew, that even the, rareſt Tranſ] ö rent .Colourleſs ; 

: | Subſtances, when their ſurfaces are. adjacent. to 
media greatly differing from them in refractiue 
power, may thereby acquire à perfect opacity, and 

may aſſume a reſplendency, and hue, ſo ſimilar to 
that of white metals, that the rarer pellucid ſub- 
ſtances cannot, by the fight, be diſtinguiſned from 88 
the denſe opake metals. And, this ſimilarity to 

be ſurfaces. of metals occurs, in the rare pellucid i 

ſubſtances, not only when, from the roughneſs of 
3 their ſurfaces,” they reſemble. -unpoliſhed metals in 
ET their vivid. OR) but alſo when, from their 

: IG 7 e he 


1 


bonum r of bft b, vu 85 


Metals eat to e eue df Tranſparent ; 


| ſricothnel; they 'reſeinble the polithed far 


. and to Owe. their apparent opacity, and 


 luftre, ſolely to the copious reflection of light from 85 
1 their ſurfaces. The analogy between the metals 
and Tranſparent Media, as far as reſpects their 


optical properties, will N from the N rs 


 conliderations. 5 Y 


tuted, which are ſimilar to metals, in their opacity 


and luſtre, as has been inſtanced in plumbago, 5 
and marcaſites. 0 3) The Tranſparent Subſtances of 125 
metals, as well ; as of thoſe minerals, by their union || 
With Phlogiſton, acquire. their ſtrong teflective 1 


Pore from which their luſtre and opacity ariſe. 


We The ſurfaces of pellucid media, ia, ſuch as glaſs, ; ' 


or water, affume a metallic appearance, 'when by 
their ſrioothneſs, their difference of” denſity. with 
keſpelt 


li ight. 


From all cle conſi RNS it is « evident, chat > 


pere ſubſtances are conſtituted by the 1 union, or 


cContiguity, of Tranſparent Colourleſs Media, di f. 5 
fering from each other in their reflective powers; 
; and, that when the, common ſurface, which inter- 


cedes ſuch media, is plane, equal, and ſmooth, it 
ST „„ rellects 


(6) Al metals, difldtved” in es proper men- ” 
ſtrua, are tranſparent. (2) By the union of two 
52 or more tranſparent media, ſubſtances are conſti- 


to the contiguous m media, or any other 7 
_— they are . copiouſy o reflect. the 
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2 48 _ Mr, Delaval on the cage of the 2 5 


reflects the incident rays. equally, and i | 
as a mirrour: but, when the ſurface is rough, and 1 
unequal, or divided into minute particles, it re- 
fects the incident rays irregularly, and promiſcu- 2 
ouſiy, in different directions, 26d. ry 
d white. 3 
As the ſurfaces of pellucid 1 3 are 
. indiſcriminately to reflect all the rays of 
light; ſo white opake ſubſtances, which are. com- 
pounded of pellucid colourleſs media, retain the 
ſame diſpoſition, which 1 is indifferent to all | the forts 
of: . 
Ie has been als hen, . Sf oY 
„ of this inquiry, that coloured matter does not re- 
flect any light; 1 but, that reflective media act indiſ. 
|  crimipately. on all the different rays. It does not 
appear from the optical phænomena, which have 
- hitherto been obſerved, that nature affords any 
kind of matter endued with a power of reflecting 
one fort of rays, more. copiouſſy than the other 
ſorts. Conſequently, no reflective ſubſtances are - 
© capable of ſeparating the differently eee 
rays, and thereby producing. colours, VVV 
I ̃ bere are ſeveral experiments, and . 
in Sir Iſaac Newton s Optics, from which it might 
have been inferred, that coloured light is pot re- 
flected from coloured matter, but from white mn 
colourleſs matter. only. | 
Although. that great 85 1 Ghar 
| all coloured bodies reflect the rays of. their own, 
„„ | el 


5 pa nent. Colours Opake Bodies. : 249 | 5 


colours, more 1 than the reſt, yet he ob- 

| ſerves, that they do not reflect the light of ee 

© own. colours. ſo copiouſly as white bodies do. 

« If red lead, for inſtance, and a white paper, be 

a e placed i in the red light of the coloured ſpectrum 
ce made in a dark chamber by the refraction of a 
« priſm, . the paper will appear more lucid than 
« che; red. lead, 5 and therefore reflects the red- 
« making rays more  copiouſly, dan red lead | 

WW : fs” 
e be . that hs He. 3 5 the. | 
minium reflect the red rays, more ſtrongly than 
the reſt, what reaſon can be aſſigned, why minium 


- 
L £ . . * 8 5 
„) 


mould not exhibit the red rays as vividly as white 1 
Paper, which acts indifferently on all the ras. 5 
But, if it be conſidered that, in opake 3 Ik 5 

: bodies, the rays, which are reflected from white : i 
reflectiye matter, paſs back through the Tranſpa- P 
rent Coloured Media, with which: the reflective 1 

= matter. 18. covered, it will evidently appear, why : 1 
| the coloured light reflected from white paper, is : | 
more copious and bright, than that which 3 is ex- | 
| hibited by red lead. PF 

A conſiderable part. of hs 1 1 Ns is loſt, 5 : 

in paſſing through Tranſparent Coloured Media. 24 

T Therefore, the light reflected immediately from = 
the white paper, muſt be more copious and lucid, | 
than that which has undergone a diminution, in fl 
. paſſage do, and from, che refleQive e 0 1 

went. 0. Lt, Pare ft, Trop. v. Exp. 15; OS ; I 


369% My. Delaval os FE IPO the © 
of the Opake Coloured: Body, t iron S the Tran: | 
Parent Coloured Medium. . 
When a ſmall portion of eig matter 5 
mixed with a colourleſs medium, the maſs appears 
tinged with colour; but, when a great quantity | 
bt colouring matter is added, the maſs exhibits 
no colour, but appears black. Therefore, to at- 
tribute to colouring matter a reflective power, is 
to advance an inexplicable and con tradictory pro- 
poſition : for, i it is aſſerting, that, in proportion 
as more reflective colouring matter is oppoſed 
to the incident light, leſs colour is reflected; and 
dat, when the quantity of colouring matter is very 
great, no colour at all is F reflected; but blackneſs 
Fl is thereby produced. - 2 
From theſe arguments, A an whe been = 
0 Ae, that the reflective power does not exiſt in 
TH colouring matter; bur in Opake White Subftances 
On only. Nevertheleſs, in this diſquiſition, F have 
not entirely relied on arguments drawn from a 
few, known and obvious, appearances, but have 
endeavoured, by numerous experiments, to aſcer- 
tain the cauſe of the colours of natural, as well 
| as artificial bodies, and he: r in e ene 
5 my produced. 5 
„ M. Euler obſer ved, hat the Solis of i batch 
3 are not produced by reflection. He ſoppoſes that 
| \ the coloured rays are emitted by the colorific 
| © particles. This hypotheſis, however; is not agree- 
antics to e For, as me 88 mat ter 


i » Acad. Berlin. Ann. 1752. p- 262, „ 
acts 


1 
z 


reflecting, or emitting, the: rap. EL 
I have not attended to any ether "_ 'poth 


which, are unſupported by experiments. 
Sir lſaac Newton, and, I believe, all We phi. 
Kelopinitsy except M. Euler, have attributed to 
colouring matter a reflective power. And the 
artiſts, whoſe works depend upon the preparation, 
and uſe of colouring materials, Tenn in Ry — 


to have adopted the ſame theory. - 2 F419 


As an inſtance of this ende I fs 50 


from M. Hellot, one of the moſt ſkilful and in- 


telligent authors, who have treated of the Art of 
Dying, a paſſage which comprizes his opinion 
5 0 HOI of che ü en os on 


"Al le e writers, on BY POE wbjegt | 
> to = in that eſtabliſhed opinion: bur 


” . Co Hellot. x Art _ la Fee os Lanes. 1772 | 


p. 117. Nous ne connoiſſons, Juſqu? A preſent, que deux 
plantes, qui donnent le bleu, apres leur preparation; 


Pane eſt 1 Iſatis ou Glaſtum, qu'on nomme Paſtel en 
Languedoc, et Vouede en Normandie; leur prẽparation 
cConſiſte dans la fermentation continue preſque juſqu* 3 
la putré faction de toutes les parties de la plante, la racine 
Exceptee ; par conſequent, dans un developpement de tous 
leurs. prineipes, dans une nouvelle combinaiſon et arrange. = 
ment de ces memes principes, d'où il réſulte un aſſem- 
blage de particules infiniment delices, qui, appliquees ſur 
un ſujet quelconque, y r/#:chifſent la lamiere bien differem- 
ment de ce qu! elles feroient, fi ces memes particules Etoient 


encore Jointes a  celles ru la ee en a pee yy, 


„ Ju. 


| 251 = | 


acts upon light, hot tranſmiſſion votes it is evident . 
that bodies do not appear e either oy S 
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they ſeem rather to have yielded to the authority 
a Sir Iſaac Newton, and other theoriſts, than 
to have appealed to the operations of their own 
| "arty from which the real 0 d origin . 
3 3 is s obviouſly deducible. %% oor pci wal 
. The Art of Dying e princi ;pally; i in cover- 
jog white ſubſtances, from which light is-ſtrongly 
reflected, with Tranſparent Coloured Media, which, 
8 according to their ſeveral colours, tranſmit, more 
vr leſs coptouſly, the ſeveral "_ ENG row 85 
white ſubſtances. 
hes Tape Gelemrede Reds e 0 
reflect no light: and it is evident that, if they 
yielded their colours by reflecting, inſtead of tranf- 
mitting, the rays, the whiteneſs, or colour of the 5 
ground on which they are applied, would not 
. 3 or affect, 885 dogs which ond 
exhibit. ad! "T0 
Such an erroneous eter of. the Helios 
of. the art, cannot fail greatly to obſtruct its pro- 
greſs, and improvement. All colouring matter 
is black, when viewed by incident light, and all 
ſubſtances incline. to blackneſs, in proportion as 
1 are copiouſly ſtored with tinging particles. 
- The Artiſt therefore, who confines his inquiries N 
to ſubſtances which reflect the light, cannot be | 
| ſucceſsful in his endeavours to diſcover new dying 
materials: and, if he i is led, by experience, to ex- 
tend his reſearches to other ſubſtances, his prac- 
 kice 1 8 his e oy which his views 
are 


% : 


7 3 **. » * WY * 
SY) 1 N 
5 5 


| i Colears of O as 

are Ss and bounded within the narrow limits | E: 

of accidental obſervation.'; ': + N 8 
The knowledge of the pc eee <7 of | 4 


colouring matters, is alſo! eſſentially requiſite to 
their due Preparation and uſe. As the practice of - 
Dying, in its preſent ſtate, is not regulated by 7 
any ſcientific rules, it is ſeldom improved by the 
introduction of new proceſſes: and the methods 
of varying the uſes of the materials, which are 
already known, are tac een: | e . 
repeated trials. 5 
All the LT IO 88 ee ings one ; 
a few. which have ariſen; from accidental diſcove - 
Ticks owe their origin to remote ages. 7 
We. learn from the teſtimony of 9 ee 8 
; writers, as well as of the later hiſtorians, that. the „ 
Indians, Egyptians, Phœnicians, and other e + i 
ent nations, excelled in the art of Dying. From 
the accounts, which are delivered down to us, of - 
the colouring. materials which they uſed, and of 
the clothes which were dyed with them, we find 
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evident proofs, that they were acquainted with : 4 

the principles, as well as the practice, of the art. = 
The ancients. did not attribute a reflective 1 

| Power to the colouring matter; but held, that the |; 

' _ | dyed clothes reflected leſs light, in proportion if 
as they were more copiouſiy ſtored with tinging 4 
. particles. e eſtimated the richneſs and in- 1 1 
 tenſeneſs of the dye, by its approach to blackneſs. - | Þ+ 

- Pliny, who has recorded many curious circum #' Þ 

| Nance relative to the arts, deſcribes indigo, when Þ 
ne undiluted, 3 
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undiluted, , as TY black-ſabtaricel „ Tk. 


thor en us, that the ſpecies of Tyrian dye, 
which was moſt eſteemed, was of a roſe colour 


5 iuclining t black ;t- and that the red was inferior 


1 6 


. 2 


3 


yp 


en ile — „ 


Haine au- 


. to that which was blacker. T He accurately diſ- 
tinguiſhes the bright red colour, which is tranſ- 


The eden of! ler er phitloſophe uud 


to the reflective, and tranſmiſſive, qualities of the 
conſtiruent parts of Coloured Subſtances, has, 
5 . 5 1 70 _ be age 


FW 28 "Ft 1x1 


JDT 


limo. Sum teritur vigrum. "At 1 in Ulvendo | mixturam 
r aletque: mirabilem i reddit. e N | 


"+ Th. . IX. 8 36. Purpuræ Lorem” pts 8 815 8 
7a veſtibus expetitam, in mediis habent faucibus. Liquoris 


hic eſt minimi in candida vena, unde retake iy 1 e | 


= tis roſe colore fublagcens, oe oor 5 
t Ib. L. IX. 0. 38. Rubens color nigrante FRY 


— 


mitted through the dyed clothes, from the dark 
hue, which _ "exhibit" when viewed: wy ee 
” FEE ® . V 


* 


Ib. L. Ix. C. 38. Laus ei ſumma, color abn. 


f concreti, nigricazs aſpen; idemque fſpectu refulgen i. 


It appears from the following paſſage, cited from e 


Ris: that the dealers in dyed clothes were accuſtomed to 
5 conſider the colours, Which they yielded by tranſmiſſion, bn. 
well as thoſe which they afforded, when viewed by inci- 
dent light. «© Cum de Tyriz purpurz, quam emi juſſerat, 
obſcuritate quereretur (Auguſtus) dicente venditore, erige 
altius et ſuſpice, his ſalibus uſus eſt: Quid? ergo ut me 
_ Populus Romanus dicat, bene cultum, in ſolario ambulay 
8 turus ſum 7?” Macrob. Lib. I, Saturn. 1 


anent cee of Opake oder. = 255 5 


| at has 1 of optics, and of the arts which are 


dependent upon it. This experimental reſearch 5 
was undertaken, for the purpoſe of ee the - 


| optical qualities of ſuch ſubſtances.” 


During the courſe of my inquiry, \ I W ad | 


ſerved, that the tranſition from phyſical experi- 
ments, to practical operations of dying, is eaſy 


and obvious. For, the experiments, which I have 
made, with a view of inveſtigating the origin and 
cauſe of colours, have guided me to the difcovery 
of ſeveral bright and permanent dyes, in the ene- 


cution of which I have, principally, uſed cheap 


and common ingredients, that have not before : 


8 applied to ſuch purpoſes. on 


I I do not doubt, that a clear, and 5 
view of the principles of the art will open, to the 


artiſts who practiſe it, a fertile ſource, from which, _ 
with certainty and facility, they may derive the 

| diſcovery of new materials, and of the moſt advan- 7 
gegn means of employing N 


The art of painting, alſo, wilt receive great . . 5 | 5 
vantage, from an accurate and preciſe conception 


of the Principles, by means of which the colouring; 


matters, endued with a reflective power, may be 


diſtinguiſned from others which re the Yb 5 
i "Du do not reflect them. + 


The works of many Ne i 0 in 


the elearneſs and 5 oe their ROS 


N Severat” of the ; greatelt = 8 8 a e of Rs 
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colouring, which Was, in ſome e conformable to 
| | the 
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* it is ade . 4 Kientifie know- = 
| ledge of the nature of the colours, which they - 
- uſed, would have enabled even the greateſt maſters | 
as "have communicated,: to thole works a Mill. 
higher degree of excellencmeee.. 

I ſhall- not regret the 55 which 1 have 
beſtowed. on the ſubject of theſe pages, if they 
conttibute to the advancement of thoſe uſeful and 
elegant arts, which are of much importance to a 
commercial nation; or if, by the diſcloſure of = 
fical truths, they extend. the bounds: 170 . 

den nem paths 10 its c [i 


* 1 


1 
* 


the true principle of Optics, and of 87 . 1 of 


3 of Tian, Tintoret, Paul 1 Veron, and other 
Italian, Flemiſh, and Dutch maſters, that they. painted 
; with tranſparent colours, upon 4 white ground. This 
practice Was carried to the higheſt degree of perfection 
_ by Correggio. That great colouriſt grounded his pictures 
with black and white: only: and by the delicacy, clear 
neſs, and brilliancy of the tranſparent colours, which he laic 
on the grounds thas prepared, he gave to his compoſitions 
A peculiar force and relief, and a near reſemblance 'of 
nature. Few modern artiſts have been able t to comprehend 
the means, by which thoſe effects were produced. Leo- | 
nardo Da Vinci, in his inſtructive Treatiſe of Painting, 
recommends the uſe of white grounds, and tranſparent | 
colours, as the true method of Fine the moſt brilliant 
5 colouring. Cap. 100. Sempre A quelli colori, che 
«© yuoi che habbino bellezza, prepararai prima il campo 
- «© candidifſimo, e queſto dico de” colori che ſono tranſpa _ 
* renti, Ferehe a quelli che non ſono e W 
. © giova 1 97 5 chiaro.“ F 
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Errinhsenre ar Onsnnvarrons on Framunts. 
and FerMENTATION ;* by wbich a "Mops. . 

- % © exciting. Fermentation i in Marr Liavon 8, without ' 
the Aid of Year, os. pointed out with an 
Arrzuer to. form a new 7. beory. of | that Proceſs. 
A Tnouas ni F. R. S. Read dpril 20, 
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, We perhaps, none, the phenomena of which 

hive been leſs fatisfaQtorily explained, than thoſe 
of Fermentation. The writers on Chemiſtry _ 
have been content to deſcribe. the ſeveral ap- 
pearances, the progreſs and reſult of fermenta- 
tion, and. have declined any inquiry into its 
, primary. cauſes, . or into the mode by whiah the 
| changes, induced by it, are effected in bodies,” 
Which are the objects of its ation. „„ 
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important. diſcoveries of Black a 1 Priefiley, 
and of ſeveral other philoſophical chemiſts, who 
| have endeavoured to emulate their examples, have 


a happily explained many of the 


chemiſtry, which were, before, Wholly unin- 7 
telligible: and the preſent time farms one 5 


the moſt diſtinguiſhed zras in the hiſtory of that 


ſcience. We now underſtand: the nature of lime ; 


and of alkalis; the difference between a metal 
and its cal; the cauſe of the increaſe of weight 
; in the latter, and of its decreaſe when returned 
to a metallic form. The conſtitution of atmoſ- 
| pheric: air has been demonſtrated . Various gaſes EE 

: reſembling air, in many points, but differing 
from it in others, have been diſcevered; and, | 
- among thefe, an ztherial fluid, ſuperior in its 
Properties to common air, and capable of ſup- : 


Porting life and combuſtion more vigorouſly | 


and durably. Our acquaintanct with this pure 1 


fluid, which forms the vital part of common wr, 
| feems to promiſe much enlargement to our che. 


0: 


if 


mical knowledge, in the inveſtigation of its va- 
rious combinations; and we have already de- 


_ rived much information, relative to the conſtit 


7 55 tion of the acids, and of water, from: the wy 


frarches of P 1 275 = into 7 8 nature of page : 
N EE, „ 
Ot the 3 which Rave 285 guten e os 


ike : 
| dttencion of the pneumaric e KBixed air, 


er, EO . has more ee been e i 
| Sir 


N 
5 ; 


erations of „ 


b i 
+ 


Sir: Torbern 3 atrial. cc was: e 
which firſt attracted their notice. This gas Which 


had been remarked, even by Van Helmont, to 
be diſcharged, in great quantities, from liquors, 
in che vinous fermentation, was found by Dr. 
Printe to be again miſcible, with them; and 


he proved that, on the preſence of this gas, the” | 
briſkneſs and pleaſantnefs of theſe: liquors de- : | 


pended, and that, mhen . 5 55 oy 
became vapid and flat! 

Bur though the Hon. Mr. Cavendiſh NY 
e the ſeparation, and aſcertained the quan- 
tity. of: this: gas, diſcharged in fermentation, and 
though Dr. Prieſtley had early made the above 
mentioned obſervations, it does not appear to 
have occurred to theſe philoſophers, that this 
gas was the nne e 8 as vg ſts. 
. of fermentation. 5 . 
It is a fact well W to „ * ZI 
_ that wort, contrary to what takes place 

in liquors more purely faccharine, as the juice 
85 the grape, cannot be brought into the vindus 
| fermentation, without the addition of a. ferment ; 
for which purpoſe yeaſt or barm, which is a viſ- 
cid frothy. ſubſtance, taken from tlie ſurface * 


other maſſes of kermenting Wee his: e 


e uſed; 16 SH 
Bur the nature of this Ki CY les i its 
| mode: We: e has not e eee, e 
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that an of: cn which one e ag have 
expected ſhould have been excited by ſo extraor- 


dinary an agent. We are told indeed that, 2 . 


nous ferment induces the vinous, that, 4 fer⸗ 


ment of an acetous kind brings on the acetous 
ſermentation, and a putrid one, that fermenta- 
tion which ends in putrefaction. But we receive | 
no more information, relative to the manner in 


Which they produce theſe eee chan we do MER : 


ORAL to: fermentatipp itſelf 7 lh wobag 
Before 1 endeavour to ider any e Gy 5 


e, or f fermentation, I. Mall relate a 


number of facts which, have led to a few thoughts. 


on the ſubject; and having mentioned the phe- 
nomena attendant on the proceſs, as deſcribed. 
by other chemiſts, ſhall then proceed to offer an 
hypotheſis, with the greateſt diffidence a dif. 


fidence which nothing could enable me to ſur- : 


mount, but the kind indulgence I have ſo often 
experienced i in this Society. And on no occaſion 
have I ſtood more in need oſ their candour than 
on the preſent one; as the obſcurity and intri- 
cacy of the path, on: which I am entering, the 
almoſt total want of guides, and my inadequate 


abilities to clear away the obſtacles, throw light 


on the dark parts, and point out thoſe that may 


be traverſed with eaſe and certainty, place me 


ma ſituation. truly difficult. Indeed I was in 
55 hopes to have rendered what I have to offer, leſs 


: fn but ou fon” s unfortunate accident, 


= 


# 


has fo 8 my thoughts, and 


to my neceſſary avocations, that I have been N 
able to devote but e a of Ag time to 


Leientific purſuits. eee e eee 


Soon after Dr. Prieſtley: had publibed bis ine, 
e impregnating water, with fixed air, 1 


began to prepare artificial Pyrmont water, by 
that means; and early obſerved that water, ſo 
impregnated, though ĩt at firſt ſhewed no ſpark- 


ling when poured into a glaſs; yet after it had ; PE 
been ee. a bottle, cloſely eorked, for ſome 
days, exhibited, when opened, the N * 


PAY of the true Pyrmont water.“ This 
I attributed, and perhaps not unjuſtly, to the 


14 


With the water, and reduced to à kind of latent 
: Rats, recovering” OO and endeayouri fins 
to cſeape: 8 gy . ite 3 2d. e 2 e 3 Ne I Af 


gas, which had been more intimately combined _ 


2 


8 1 ; 


after my friends had retired, I put it into a bot- 
tle, capable of containing a quatt, and corked 


the bottle. On opening it, ar the diſtance of 155 
three or four days, the liquor, when poured out, 


©: a Anek an mantled, cen the br iſKeſt bottle * 
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8 Various 5 0 fince. been deviſed. of forcing . 
uch a quantity of gas to combine, or, at! leaſt, to mix, 
ie water, as ATI to ”"commutiitate” t * this 
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ing one 040 1 ſome ptnlen with Wi 
water, and, having about à pint of it remaining, 
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< depend. on the fixed air it contains; and Wat 


88 yaw call of ir; called: eee 
to know what delicious liquor he had-been:drink- 


25 a and earneſtly deſired that, if I had re . 


. the e e give him another glaſs : 
Dr. P ie as; has, bonne Ape ee N 


? had aiding: det fixed air, thrown into wine 
or malt liquor, grown vapid, reſtored to them 


their briſkge(s, and pleaſant taſte. On impreg- 


nating ſome vapid ale wich fed air, I. Was dif. : 
appointed in not finding the effect, in 10 


Praduees. But after bottling the ale and keep- 
ing it oloſely ſtopped for four or five days, it was 
become As: briſk as ale, which, in the common 
TONE! has been bottled. ſeveral months. To. 
In the year 19778 I impregnated, with: fixed air, 
Foo yantity. of milk Whey, which, I kad clarified 


5 2 the purpoſe of preparing ſome ſugar of milk, ; 


and bottled it. In about a week, the whey in 
one of che bottles, which had been ſo loolely © 


corked;- chat the liquor had partly vozed out, 


Was remarkably, briſk and. ſparkling..: Another 


55 bottle, which was nat opened till the ſommer 5 
1782, c 


ntained the liquor, not in ſo briſk a 
ſtate, but become evidently vingus, ent 


the leaſt acidity, perceptible . to the taſte. 


J now began to ſuſpect that fixed air is the 


OR keen cauſe of fermentation; or, in other 


words, that the properties of yeaſt, as a ferment, 


e is Ine h ns fed oy e in - 


it is known cannot be :brough 


1 Hom PROD ni dd th 3 5 


rm iparts of the fermenting . 
I therefore F to . nd ee 
t yeaſt. rot 


For this 3 1 boiled a 1 nd 8 
inn conſiſtence of à thin jelly, and, 
putting the mixture into the middle part of 
| Nonth's machine, impregnated it with fired air, of | 
which it imbibed a confiderable quantity. The 
mixture was then put into eee aer, —_— | 


oy and placed in a moderate heat. . 


The next day the mixture was in a 8 of : 
be and, by the third wa had ac- 

ance of yeaſt, that 

I added to it a proper quantity of 23 kneaded 

che paſte, and after ſuffering it to ſtand; "during 

RET 


Auired ſo much of the Appear: 


nue or ſix hours, (baked it, We e 
bread, tolerably well fermented. KOT EN 
l. now determined to make a more adele 
experiment. The wort, obtained from malt, 
gut into a ſtate of 
: eee without the aid of a ferment; for 
vhich purpoſe yeaſt is always uſed. If, there- 
ſore, by impregnating wort with fixed air, I cou,j“ 
bring on the vinous fermentation; if I could carry 
on this fermentation ſo as to produce ale, and, from 
che ale, procuie ardent ſpirit, I imagined that 
I mould be able to announce o che world, a 
mode of procuring newly fermented” ache, 
in mo climates, and in moft fituations,” ©» 
I, accordingly, procured; from «public houſe, 
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ans DN of ſtr 


10 bad Aa ITO 


Ing wort. 


able bitter taſte, owing either to bad hops, or to 


ſome ſubſtitute for hops. A large part of the 


liquor was impregnated, in Nooth's machine, 


with fixed air, which it ſeeme | 
rapidly and in large quantity. When it was 
thus impregnated, i it was mixed with the other 5 


a 
— 


to abſorb very 


part, and poured into a large earthen jug, the 


1 mouth: of hich Was ſtopped with a cloth; and 
| placed i in a degree of heat, varying from 70 


80. In twenty-four hours the liquor was in 


briſke fermentation, a ſtrong head of yeaſt began 


to collect on its ſurface; and, on the third day, 
it appeared to be in a ſtate fit for tunning. It 


was therefore put into an earthen veſſel, ſuch as 
is uſed in this country, by the common people, 


as a ſubſtitute for a barrel, for containing their 


e e os . Wee 3 v W 


8 OB hoy 4 this veſſel, as nat was collected 5 
on its ſurface; and occaſionally taken off; and | 


by-means of this yeaſt, 1 fermented Wheat flour, © 


- and procured: as good bread, as I could have 


obtained, TOW ae DICE of Op | 
. 8 yeaſt. e 


The 5 Was now bbpl 9 280 in 5 


5 . a month, tapped. The liquor was well 
feermented, had a head or cream on its ſurface, 


and though, as might be expected from the de- 5 


5 feripriqn of the wort, not very pleaſant „yet as 


** wy 7 ö f D BOSE? 7 3 D 4 3 . p x NY f 8 8 
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pn 5 u cle general "ER he ale brewed a . 
public houſes 1 117 
143 part of che ale Was ſubmitted to „ diſtillation; 

1 ab, et a quantity of vindus ſpirit Was | 

produced, which is ſubmitted to the examination 
of the Society. But, the veſſel being broken, be- 
fore the diſtillation was finiſned, the quantity it 

would have yielded was not aſcertained. "How- 
ever, that which was obtained, appeared not 
to differ much in quantity, from what an . 
portion of common ale would have afforded. 
As I had loſt my notes, and was: obliged to 
make out the preceding account, from memory, 
Il I deſigned to repeat the experiments again; but 
various engagements prevented me, till the latter 1 
end of Auguſt 1784. Of theſe ee eee the MES 
following notes are taken from my journal. EE 
Auguſt 30, I procured two gallons of common 5 
"es wort, two quarts of which were, in the even 
Toes impregnated,” but not ſaturated, with e = 
The impregnated liquor was, then, added to | 
the. other part, and, about midnight,- placed, 
in a large jug, within the air of the kitchen 
fire, Where it remained during the night. In 
the morning no ſigns of fermentation. At five 
o' clock P. M. only a flight mantling on the 
ſiurface. Apprehending the! quantity of gas to 
haye been too ſmall, a bottle, with a perforated =» 
| ſtopper and valve, containing an efferveſcing 
me * n and TING aw Was Jos down | 
into 5 
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1 iato 5 wort. At nine o'clock; the, diſcharge 
of air, from the bottle, was going on briſkly, 
and the wort ſeemed. to be fermenting. / At 
eleven o'clock the bottle was. withdrawn, | the 
F ne, 
daubt; che ſurface of the liquor bones pretty 

ſtrong head emperarure ae kee 80 at 
the outlide of che veſſel 78* rt aid ner. Hie, 

oy zptengber 1ſt,” ſeven ck jd e 
55 . bren low during the night, the fermen- 
tation was leſs briſk— temperature of the wort 
reduced to 7a, and probably had been Jowe 
"Og the ins a8 the fire was now increaſed. 
IT Mirred op, placed'in-wiituation 
| n che thermometer pointed te 32. and the 
N _ efferveſcing mixture was again iminerſed. It was 
wg withdrawn at noon, and che thermometer ftand- 

ing at 92 the wort was removed: farther from 
4 che fire At four o'clock, P. M. the head of 
1 peaſt was ſtron g, and at er arge was” n- 
5 1 _ creaſed. . 85501 2 ts O44 $3; ah, e 
1 Seed ai ense ease A M the liquor 5 
was judged to be in a proper ſtate for running. | 
_ It was accordingly removed into the veſſel, be- 

„ bote deſcribed, and carried into the cellar at 

cleven —at noon, a high head of yeaſt was run- 
ning over the top of the veſſelſome of it was 
e ms in _ Ha a3 e 
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Sees 6 Pa 3 ese 5 
regularly his day; and on the ich 1 had: col- 
lected ſo much yeaſt as to make a Jodf with it, 
which, when baked; weighed about two pounds. 
The loaf was well fermented, good bread, hays © 
ing no peculiar: caſte, except alight bitterheſs, 
proceeding from the wort having had toe large . 


| a-proportion of hops. Though, from the time 


in which the yeaſt had been collecting from o 

ſmall a quantity of liquor; its fermenting power 

: might have! been expected to have been impaired. 

September sth the liquor Was: again..covered _ 
> wich 4 plentiſul head of yeaſt; and the fermen- = 


s ſalfered'to proceed to the rath, when 


the veſſel was cloſed, in the uſual manner. . 
it intended: i in a few:weeks, to have committed 
the liquor 10 diſtillation; but my thoughts were 
unfortunately directed, to an object which en · i 


gaged my moſt anxious attention; and my wort 


was neglected till the latter end of Rin” | 
When, on tapping; the veſſel, the liquor, from 
having been kept ſo long, under ſuch diſadvan- 
tageous cireumſtances, and, perhaps, from tos 
great heat in the fermentation, and the too. long | 
continuanee of it, had paſſed from the vinous 


to che eee pan and Was 2 n 
As 1 had; tens a vino 


N ; 


| vinous e wr, „ 
e parcel of wort, I was not ſorry for this 
; event, * it was Seins a ſtep, farther than I ex- _ 
„„ „„ = Peckel. EE: 
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i WIG flatter myſ 
- ofiextenfive utility, a 
modation, the pleaſure, and the health, of men, in 
various ſituations, Who have bitherto, in a great 

. degree; been precluded from the uſe of fermented 
_ liquors; and be the means of furniſhing i impor- 
tant articles of diet and of medicine. Not only 
at ſea, but in many ſituations in the country, 
and at particulars ſeaſons, yeaſt is not to be pro- | 
- - cured... By the means I have ſuggeſted, in theſe 
8 experiments, freſh bread and newly fermented = 
malt or ſaccharine liquors: may, at any time be 


1 malt decoctions recommended 
Macbride, I ſhall not at preſent ſtay to 'expa- 
tiate on; as the ſubject may he too much con- 
nected, with the practical part of phyſic, to come 
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had now * yolts tucked, 


as ardent ſpirit, and acetous acid. A ſpecimen 


of the laſt is now produced to tlie Society. . 
if. that theſe experiments” may be 
ty, and contribute to the 'accom- 


procured; and of how much importance, this 


may be, and how great the improvement; to the 


& by the late Dr. 


within the limitations drawn by the Society. But, 


in domeſtic economy, its uſes are very obvious 3 
and perhaps none more ſo, than the ready mode, 

' * . which the preceding experiments teach, of re- 
viving fermentation when too languid—the fink- 
ing of a bottle, ſuch as I have deſcribed, in my 
Eſſay on the preſeryation of Water, at Sea, &c.* 
= with an e e mixture of hat and vitri- 


5 _ + Loddon, 5er. See alſo, plate I, | Fig, 1. vol. IE. 
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ſtances neceſſary to, and the phenomena A: 

ing fermentation, / as deſcribed by chemical 

writers; and then endeavour to form ſome 
chaoey which may account for them 

Sugar, the juices of ripe fruit, and malt are 

| all. more-or leſs diſpoſed - to run into fermen- 

. ration... But before this can take place, it is 
neceſſary they ſhould be diluted with water, 
ſo as to bring them to a liquid ſtate. A due 

degree of heat is alſo requiſite, as the fermen= _ 

tation ſucceeds beſt when ee gd cs Wwe © 

varies from 70 to 80 degrees. OH SIOTGLE. > 
When the fermentation takes place, a briſk 

; inteſtine. motion is obſervable - in the liquor; „ 

it becomes turbid, ſome fæculæ ſublide, while 

2 flrothy ſcum ariſes to the ſurface. A. hiſſing 1 
noiſe is. obſerved, and a quantity of gas is diſs 

charged, which has been proved to be fixed _ 


— 


perſons concerned in the brewing. trade. 
Loet us now proceed to deſcribe the 
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5 aue Wy: appearing: to be fully . Ahe EL 
purpoſe, and would, I believe, be ſufficient. for _ 
impregnating the wort, without any other con- 
trivance. This diſcovery therefore may, per- 
haps, be of no ſmall utility! in public breweries, _ 
and I would recommend it to the attention of 


o 
— ä 2 4 — 
" 
„ 51 98 9 = 
. % bas * P-_ at. 2 w <4 3 


air. The liquor. acquires: a vinous ſmell and 1 1 
taſte; and, from being heavier, becomes ſpecifi. ' | - | 
- cally lighter, than water. During the progreſs _ — 
of the rege the ee Hf: the) iquox 1 1 

7 ; - | i 
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5 ie aq der 6 the ae «rm 
_ ſphere, with which ir "is neceſſary that a com. 
munication be preſerved. Aſter fore days, 
| theſe appearances begin eo decline. If the pro- oy 
dees be rightly! conducted, and ftopped al 4 
Th Proper Period, a liquor, capable of Fielding. 
vinous or ardent ſpirit, is the refole.” If the 
| proceſs ha: 
heat inſufficient, the liquor will be flat and 
ſpirnleſs] but, if cheſe have been too rapid and 
exceſſive, it will paſs into the acetous ferxmenta - 


s been too flow and the degree of 


tion, to which indeed it is coptinually tending. 


But the more ardent ſpirit is generated, the leſs 9 
| Tpendy will be the change to the acerous tate. 


During the progreſs of the acerous Terms 


_ py which will even Proceed in cloſely ſtopped 
veſſels, no ſeparation of air is obſervable, nor 
any ſtriking phenomena. The liquor gradually 
boſes its vinous taſte, and becomes four, and 
a groſs ſediment” falls to the bottom; while a 
quantity of vifcid matter ſtill remains, envelop- 1 755 

= N the acid, which may be "oo Hogs Ms TE 


15 by diſtilla tion. . 
© The progreſs of theſe, proceſſes iv" accelerated 


| hip the addition of ferments, to the action of 
which it has been ſuppoſed. neceſſary, that they 1 
-- fhoultt have paſſed through the ſtate: of fermen- l 
tation into which they are intended to bring che 
liquor to which they are added; and that it was 
nn ö to OT Woe farinaceous infuſions | 
nn Co Ts : 1 into 


8 5 3 vinous. NG 3 che; Aid af 7 


matter already in that ftate. Fhis the preceding 


experiments have proved to be an ill founded 7 
nation, as it appears that fixed air, obtained from 1 
| calcareous earth by means of acids, produces 


the effect, as perfectly as when the ferment has 
been taken from a fermenting liquor. 


In fermentation, it is ſaid, new eee 


5 as place in the particles of the liquor, and 
the properties of the ſubſtance become differ- 


ent from what it before poſſeſſed. But What 


theſe arrangements are, or how theſe proper- 
ties are changed; we are not told. Dr. Black, 


am informed, declares he is vnacquainted with | 
TT hi fatisfactory theory. | 


But perhaps facts, 1 PS REF abe. 
| 3 diſcoveries, may throw light « on the mat 
ter, and enable us to advance ſome conj 


that may Pn, at leaft, to aj the glu of 


, a OY 7 
7 3 an e -fale; . uch 
5 viſcid matter. During its combuſtion it 


repeatedly explodes; a proof that it contains 15 5 
not only much inflammable matter, but alſo 
à quantity of air. Malt is pe CORE ues 900 i 


much viſcid mucilaginous, anatherico ir E108 
2. If nitrous acid be added to . h 8 


. 8 principle of the latter i is ſeized by the 
aeid; the whole, or at leaſt one of the conſtituent _ 
ER Tg of which, is 3 converted into e 5 
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S and flies off in that form. e repeared | 
affuſions of this acid, more gas is formed; and 
the remainder of the ſugar is changed into cryſ- | 

tals, having the properties of an acid, ſui generis, 

and which has been ee jy, gen ; 

faccharine- 8 ä ws 
N Saccharine e is able 8 4 into 

a ſome phlegm, à large quantity of inflammable 
1 8 and fixed air, both of which contain latent heat, 
and into & browniſh reſiduum, amounting to 2 
of the weight of the acid. Fixed air is ſuppoſed 
to confiſt of pure air united to. phlogiſton; and 
. inflammable Air, to be almoſt pure phlogiſton. 5 
„ Water i is found to be formed by the union 
of pure air, and inflammable gas, deprived of 
their latent heat; for, if theſe two elaſtic fluids 
=; exploded. together, in a cloſe veſſel, over 
mercury, the whole is converted into water of 
the ſame weight, as that of the air and gas, 
don, In the proceſs much heat is evolved. 
Again, if water, in the form of ſteam, be forced 
to paſs through a tube, containing iron ſhavings, 
ſtrongly heated, the water, according to Meſſrs. 
Watt, and? Lavoiſier, 15 decompoſed ; the phlo- 
giſton paſſes off, united with heat, in the form 
pol inflammable gas, while the humor, or —. 
giſticated water, unites to the calx of the metal, 

| ee it may be 8 ige, in Ah 5 
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f form of pure air, or of aal acid, aceondingi : 
to the degree, in which the calx has been dephlo--' 


- * 


giſticated. It has been already obſerved, that 


Taceliaride matter cannot be, brongles to ee 


without Wer} 0 649-6 1 69 


5. A vinous nen on a ditiltion yields As 


ardent ſpice, © 5-6 

6. Spirit of wine Jl 40 tle 5 010 5 its 
inflammable part dimpated by combuſtion; after 
which, Mr. Lavoiſier found the watery part 


Increaſed in weight, from ſixteen to eighteen; 


ounces, by the abſorption: OE the air, ee ee f 


by the combuſtion. + . +: 2155 . 

J. The reſiduum, after hes ig lieg of ardent 
ſpirit from. fermented liquors, is acid. 
. 8. Mr. Lavoiſier has ſuppoſed: pure air to ies 


he"? acidifying principle of all the acids; and 


that their difference, from each other, conſiſts 


* 


in the baſis united to: this pure ail. BF 


As our experiments were made with an in- 


fuſion of malt, and with fixed air, employed 
as a ferment, let us endeavour to account. for 


the ſeveral phenomena and reſults of fermen- 
5 tation, as appearing in theſe experiments. „„ 


The wort being impregnated with fixed. air, 
| a placed in ſuch a fituation, as to bring it to 


the degree of heat, at which wort is commonly : 
mixed with yeaſt, the gas, for ſome-time remains 


in a latent, or quieſcent ſtate; but, from its ten- 
dency to recover its elaſtic form, aided Ih heat, 
1 * , 8 


7” 
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18 preſently begins' to burſt. Foes the bonds in 5 
which it Was confined. By this effort, the muci- 
laginous parts of the infuſion are attenuated; the 
ſaccharine matter is developed; and, the ſame 
cauſe, continuing to act, the conſtituent parts o 
that matter are ſeparated, and, the particles of 
the component principles, being by this] means 
: placed beyond the ſphere of their mutual attrac- 
tion, begin 


& 


to repel each other. A large quantity 
of. phlogi 0 is diſcharged; together with ſome _ 
pure air. T be greateſt part of the infammable 
prnciple enters into a new combination, Joining 


3 phlogiſtic part of the water, and, in pro- 
portion, arating from it the pure air, while 
another, but- much ſmaller portion, uniting, in 
ts naſcent ſtate, with this pure air, forms fixed 
air; which; in its attempt to eſcape, carries up 


with it much of its viſcid confinement.” In the 


converſion. of the pure into fixed: air, a con- 


ſiderable portion of heat is rendered ſenſible. 
And this heat contributes to the farther decom- 


| poſition of the ſaccharine ſubſtance. The vifcid | 


matter, collecting on the ſurface, prevents the 
eſcape of too much of the gas, and promotes | 


its reabſorption, that, thereby,” the briſk and 
agreeable taſte of the liquor may be formed; 

while the inflammable principle, accumulating 

1 5 and e ee in 8 1 8 55 aur 
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tre: 93; "The" Hitrous acid; ſeizing” on ite 5 
or dale part of the water, which, *combrni 
with! tlie matter of he 


The veſſel" being Ropped, 


Butz the fermentation ſtill going on; in a more 
gradual manner, the liquor will become. Teſs 
ſpweet, and, Proportionably, more impre 

with ardent ſpirit; and the fœculæ ſubäding 


in the form of lees, it will be How v folly” ber 


mented, mellow, and Penucid t? 
But, if the ſaeeharine matter 10 too alen 


| diluted; or the veſſel be placed in a warm ſitu- 
ation, the liquor will e krom the TN : 


10 the acetous; fermentation.” 


In the formation of the ech e ww 
1 0 PS net nitrous acid; the laſt is N 
. e off te" Do at of the . 


5 LT. Miülna Wesb 8 e wine a bier is again 


at the fides: and bottom of the..cafk called tartar; which 
is lately diſcovered to conſiſt of pure vegetable alkali, 
: united. to a ſuperabundant quantity of a Fa acid. 


But as this is not produced 275 malt liquors, 8 has not 
born noticed | in the eſſay. . 


_ 4 dee ee el the witer Tm 
Place, forewhat) ſirrflar to What Mr. Watt Has 
1 the pröduction of pure air?) from, 
15 dephlogiſticates the dene, 
it, n off in the form 
al Pure girp HD ai zel te obey MAR 
d, Ke of the fae- 


charities matter; being od decompoſed, the 
quer will continue to have a ſweetiſni taſte. 


© „„ 5  develgte Y 
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| EG he 
Mr. Lavoiſier's ene 0 Wer toned 
parts of the; nitrous, acid Performs ;this- office, 
„While the other, or pure air, uniting to the 
peculiar baſig, / contaii ained i in che ſugar, forms 
eee acid, F 7-30 "F167 29136 46 


- $9 in che acetous fermenration,).f-it-happen 
that the phlogiſton is not in ſuffcient quantity, + 


or the force with which, it is combined in the 5 
liquor be weakened, by 4:7 long application of 
heat or other cauſes; it, will begin to ſeparate 
from the other conſtituent parts of the liquor: 


The ardent ſpirit, thus decompoſed, diſappears 


5 gradually, the humor or dephlogiſticated water, 
or, in other words, the baſis of Pure air, pre- 
: dominates ; ; and this, combing with the ſaccha- 
rine baſis, but till retaining ſome Porxion of 
, milan. forms the ACETOUS: acid. . 
Thus the acetous fermentation acts in a man- 
ner, in ſome reſpects, analogous. to the action 
of nitrous acid on ſugar... In the latter caſe, 
the phlogiſton is ſeparated more rapidly; and 
the acid, reſulting From: the proceſs, is that 
called ſaccharine acid. In. the former, the 
changes are more lowly produced; the phlo- 
giſton., flies off more gradually; and, from a 


5 different modification, in conſequenee of theſe 


varieties, che produẽt is not ſaecharine acid, GE 
but vinegar. And perhaps 1 it may ſerve to give 8 
ſome. ee of Probability to the above | 
VFC % LS theory, 


4 


1 


|. theory,” 


] with Pphlogiſton, is acid.” 


1 xvoided carrying theſe reflections to 
hehomena which appear in the putrid fermen- 1 
| tation, as not fo immediately connected with + 
conyietion 5 
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to recollect, that the refidimun of fer- 3 Fo. 
mented liquors, after the ſeparation of the ardent ro al 
ſpirit, which appears to be \ water ſu erſaturat - 
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| the introduction of ſuch aſtoniſi 
ments, into che various departments of Philo- 
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. On the ny of ALPHABETICAL, Crannc Fus. 
ty GILBERT WAKEFIELD, By A. late Falles of 
leg week, Read March x0, — | 
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WY ee wy time, hen the human 
| - mind; has acquired ſo much hopovr: by 


imprewe- 


ſophy and ſcience, beyond the example of former f 


ages thoſe: ſpeculations, which tend toaggran- 
die the dignity! of reaſon, are retrived with 
avidity, and admitted with a readier acqui- 


5 We are apt to conclude, tliat the 
ſame ingenuity and ſtrength of faculties, which 
have been able to inveſtigate the ſublime laws 


8 Ae: Kane 1 to . che pe to 1 
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"Der The unſettled Kitautioe of So or, ad; his able 
8 55 books, would not ſuffer him to diſcuſs the following 
ſubject in any other than a popular manner. The moſt 
ſatisfactory authorities, however, might. be produced for 
- every aſſertion of importance, and much more might have 


been alledged to the purpoſe of the queſtion. But the 
reader muſt condeſcend to take the attempt, as it is offered 35 


"004 his natice. With reſpect to the Armenian language, 
with which the author is not acquainted, it is ſaid to be 
of more modern date, than the other oriental . and | 
to nave a great e to the Greet. . 
4 „ ES: 4 KH, 5 5 aiſentanitie 


4 \ 


5 3 the rays of . to detect abe 
electric fluid, and to extend their reſearches into 
the remoteſt regions of mathematie ſcience; 
muſt be adequate to any attainments, and diſ- 
coveries whatſoever. Nor has any diſputable 
topic of enquiry been accepted more implicitiy 
of late, even by men accuſtomed to heſitate 
and to examine, than the gradual diſoovery of 
Alphabetical Characters by the ſucceſſive exertions 
and accumulated experience of mankind— To 
call in queſtion a maxim ſo generally believed, 
may appear, in the judgement. of philoſophers, 
to ſavour of ſuperſtition and credulity: 14: put, 

6 85 ee e will be found, that the evidence 
in favour of this maxim, bears no proportion 
to the confidenee, with: which it is embraced. 
As a man, I rejoice in whatever is honourable | 
to qur nature: but various ſeruples have ever 
forbidden my aſſent to this popular article 0 

belief. I will - ſtare my objections to it in a 

. and popular manner with all poſſible per- 
ſpicuity and conciſeneſs; and then ſubmit ane 
determination of this queſtion e judgement 

5 oh candour of this audience, 1 OW 

I. The five firſt books of 55 on 25 amen 

"oh 1 VE believe, acknowledged by all to he, not 

only the moſt ancient compoſitions, eee 1 
the moſt early ſpecimens of Alphabetical Mri- 

e . fi ati preſent. exiſting - in the World. Now, 

0” lphabetical Writing be indeed the reſult 35 5 
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wheels an the' 07 


human ingenuity, one great . 3 - 
ee it from all other human inventions what- 
ſoever: the very firſt effort brought it to per- 
fection. All the ſagacity and experience f 
- Fueceeding generations, illuſtrated as they have ; 
been by a vaſt influx of additional knowledge, 
beyond the moſt, ; accompliſhed of their . 
deceſſors, have been unable to ſuperinduce 
any real improvement upon the Hebrew alpha- 
bet. This ſeems to me a fingularity—urterly 
irreconcilable” to the common hypotheſis: at 
leaſt, I am ae tend eee 
to) this objection. )) 
Should any one e that alphabetical 
e charatters may | have been in exiſtence many ages 
« prior to the date of theſe ſpecimens in the 
_ « Seriptures, but chat the more ancient memori- 
cc als, in which they were exhibited, have periſhed. 
e by the deſolations of ignorance and the viciſſi. 
* tudes of time: I muſt demur at an argument 
that advances) no premiſes of Fufficient validity to 
authenticate this-concluſion. For, 1. It is mere 
affirmation, without the leaſt ſhadow of Hiſtorical 
teſtimony” to give it countenance. 2. To wave 
the authority of the Jewiſh 5 upon this 
point; 3. (which, however, I muſt beg leave to 
obſerve, is corroborated by abundant evidence 
from philoſophy and experience, as well as hiſtory) 
that ſimplicity of. manners, predominant in the 5 
FO _ ſo obſeryable 3 in the accounts Gelwered : 
62 On, TIER 5 
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1 Pg ſacred and profane 1 135 -the 
confeſſed mediocrity. of their intellectual acquire. 


ments, and the confined intereourſe of nations 
dender ſuch an 


with each other, which would re 
expedient leſs neceſſary, and therefore leſs likely 


to be diſcovered: all theſe eonſidꝑrations ſeem to . 


5 argue with no little cogency, that ſo complex, ſo 


curious; ſo wonderful, ſo; conſummate a deyiſe as 
that of alpbabetical writing could hardly be Hoſt 


detected hy a race of men, whoſe,wants-were few, 


| whoſe advantages were circumſeribed, and. whoſe = 


ideas were commenſurate to their ſituation. 


Fr 


- : | ahd; unſubſtantial, x ſeems. 95 ee ee i further 
inet dann ge 0d oa rgrroy enortedn 


II. If alpbabetical writing were als inven- 
tion, the natural reſult: of ingenuity and experi- TE 
ct, that different nations, 
would have fallen upon the ſame | expedient, 
independently of each other, during the compaſs 
of ſo many ages: when the faculties of tlie mind 
are equally capable at all times, and in every 
e of the univerſe, and when the habits of 
fe and modes of thought inevitably bear ſo 
great a reſemblance to each other in ſimilar 
ſtages of ſociety? This I ſay, were but a 
reuaſonable expectation: which however, correſ- : 


ence; might we not exp 


9 4 0% 4 


ponds not to the event. For alphabetical 


7 as now practiſed by every people in the ae . 


1 cs eden to. ebenen! original. . 
RY, 3 8 this 


This poſition, therefore, con) jectural, as, it is, 


6750 
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6 can be 3 ls 8 
e fucceſſive derivation; without à ſingle 
inſtance of independent diſcovery, muſt be 


allowed to amount to the very higheſt degree of 


probability in my favour and the common 
3 will appear perfectiy gratuitous, 
with khe incumbranee alſo of this! great paradox: 
c vou tell us, I might ſay, of an invention, 
which is the regular conſequence of refinement 
«in ſociety, nothing more than a gradual ad- 
e vancement from What is plain to what is 


2 plex by a ſimilar proceſs, purſued by the 


© mindiniall its exertions for improvement: arid 


be we can Perceive no reaſon to conclude, 
ce that any community but one, and that in'no 
wiſe «diſtinguiſhed by any vnſt ſuperlority of 


» 


et inventive genius, or the improvements intro- 


1 dueed dy them into common life, ever com- 


ee paſſed this difcbvery; though the human 


e powers Raye been uniformly the ſame, and the 
- « conduct of ſociety has been greatly ſimilar in 


different nations at different periods of time. 


Let us conſider then, how the evidence ſtands . 


A this! caſe + only premiſing, that, where a con- 


cihuity of tranſmiſſion apprars to have taken 
place, ariſing from. the intercourſe! of nations 
with each other; and where the words are the 
ſeme,; the grammatical conſtruction, and other 
minute peculiarities af compoſition much alike, 
- in two n R of the 
n | _ fame 
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| fame texture: 3 chat "pie . nn 
attended by theſe circumſtances of reſemblance, 
muſt flo from one ſource: eſpecially, if the 
differonce in the aiph⁰εeiXrg! murꝭr of theſe two 
aon but may be 
ee for upon reaſonable principle. 
It will be readily altowed then, I preſume, 
that no modern European nation, excluſive of | | 
the: (Twrkifþ empire indebted to the Gres and 
Arabians; (ſeparately invented alpbubetical <oriving - 
red,” without any doubt, this art from 
the Nomans. The Romans: never laid claim to 
the diſcovery: they aſcribed all their literary 
advantages to the (Greeks. '+ Fhis accompliſhed 
people acknowledge, with» one voice, to have 
received the art from the P 
well as their- coloniſts the Curthaginians, are 
known by tlie learned to have ſpoken the | 
language, or a dialect ſcareely varying from che 


we all deriv 
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languages ; ſhould. be no ob 


quiginal. The Captie, or HAS { fps - wears» the 
femblance..in the majority of its cha- 


5 5 to che Great: they, ems muſt: be 


referred . in all ; 
75 Chaldee, Syriac, and later Samaritan, are dialects 


Ny of the 


Hebrew, withour. any conſiderable de 
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8 tion, or many additional words. The Athirbie 
differs more from the Hebrew, bur Kill lefs than 
| the & 357 og "Theſe languages, however, notwit h- 
landing ſuch 'deviations, have iſſued from the 8 


"ame ſtock ; as 1 ne of their, tormation 


ant; who, as 


origig« The 


i : ſpecimens: of vriti 


ih the: ail writes common to chem all, 
demonſtrably. evince: and the Perficthas a cloſe: 
affinity to the Arabic. Alterations would natu- 
rally be introduced, propor ionate to the civili- 


ation of the ſever cpoſſeffors;* and their ſepa- 
ration from the other nations: and this Will 
account for the ſüperior copiouſneſs of ſome 
5 above the reſt. So then, not to determine which 
was the more ancient language, the Hebrew, 
ee Arabic a queſtion of no importance 
on this occaſion; all- the languages in uſe 
nongſt men; that have been conveyed in alpba- 

8 beticali charafers, have been the languages of 
people, connected ultimately or immediately, 
with thoſe, Who haye handed down the earlieſt 
tg to poſterity. And Wen 
5 the eee of the eaſterm nations are ſo fimi- 
| latwwhen) jo curious an art would bez in all 
ro erent” communi- 50 
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certain that AG dr Foun originally cen. 

+ tefediin one people For ength of tine” has 
__ deprived''us” of expreſs" hiftoricat teffimony | in 

- this'\cafe?® | e e DO nr RL 

Indeed, this propoſition ſeems to be konte + 
5 _ ently aſcertained by another argument; that is 
from the fameneſs of the artificial denominations 150 
ol the letters in the Oriental, Greek „and Lain 
languages accompanied too by. a Gmilac | 
ee and . and ſo . 9 qu . 
Om. | NE | Hat | 


But in 3 to thi 1 Fs ls 


argue -againſt all poſſible admiſſion of our con- 


cluſion, by alledging the entire diſſimilarity of 


characters employed by the ancients to diſcrimi- 


nate their letters. Why ſhould not one nation, 
it will be urged, adopt from the other the 
ee mode of expreſſing the art, as well as the 
cart itſelf? To what purpoſe the trouble of 
< inventing another ſyſtem of cbaraers ? 

Various eee 1 Ge rb ts wr this | 
objection. l oor C10 OF Ov Tt ffs 
1. We know, from this qniftictice? of our own 
language, what diverſities may be introduced in 
this reſpect merely by length of time, and an in- 
tercourſe with neighbouring nations. And f NE 
an effect would be much more likely to take 
place, before the art of printing had confrilnarted: - 
to eſtabliſn an uniformity of character. For, 
when every work was tranſcribed by the hand, 
we may eaſily imagine, how many variations 
would ariſe from the fancy of the ſcribe, and the 


mode of writing ſo: conſtantly. different in indi- 


viduals. What - #200" perſons write without the 
e ſymptoms of peculiarity?” . 1 


2. Vanity might ſometimes eee ö 


Ws! diverſity.” When an individual of another 
community had become acquainted / with; this 


Wonderful artifice, he might endeavour to recom - 
mend himſelf to his own. people, as the deviſer 


of i it: and, to N detection, might have re- 
CT | courſe 
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. . ers 
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hbigb degree of ſanctity, by 


cout eto the ub 1 of 5 auRüt 5 
let no more dente be hat this comjecture 
than it deſ Sew: „ ans; lg 1 ad! eds 
„ charaKtersof the alphabet might; dal 5 
| times, be accommodated, as much much us poffible, = | 
to the fymbolicab\marks- already:im uſe amongft 


a particular people. »/Theſe: having acquired 4 
10 uſe! of ack : 
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5 generatiqps, would not be eaſily: d. 
without the aid of ſome Wen concrivance, by | 
1 85 an adventitious practice. „ LAG Toto 

. But L have more than; Lone derk to offen in 


| Pn this argument; even the teſtimony of 


an ancient hiſtortan a whoſe: account will ſerve 
as a general evidence in this caſe, and may lead 
us to conelude, chat ſimilar deviations may have 
taken place, amongſt other claſſes of men, as well 
as in that FF ee EA ee 88 8 ü 


: e ee knomledge. 4 5 


Hlerudatus, eee of bis hiſtory, has the f 
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<c Greeks, and alpbabetical writing. 00, not known _ 


F in my opinion, to che Gerti beſore that period. 
1 Fier date uſed the Phonician character: but 


< in proceſs of time, as the pronunciation altered; 


5 « -che- ſtandard of the letters was alſo changed. 


5 5 The Jontan: Greeks: inhabited at that time; the . 
pan: Rant: to Pbenieis: who, having re- 
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NEE we” ache art of benen —__ from ne 
cc Phænicians, uſed it; with an alteration of ſome 
ec few characters: and confeſſed ingenuouſly, that 


ec it was called Phienician; from the introducers 


ce of it. And E have ſeen myſelf the characters 


« of Cadmus inthe temple of Inenian Apollo at 


cc Ibobes in Bæotia, engraven upon tripods, and 


oY Ly Wee much reſembling the Jonian W e 


£ Ys The old mme 15 preciſely RNS a: as 


teuch does not vag why: a ſingle letter in 2 
words from the Hebrew. But the characters are 
: widely different: for the Jeus adopt the Chaldate 
letters, during their captivity at Babylon, inſtead 
of the characters of their forefathers," This diff. 
5 culty e ſeems” to have Oe V con. 


II. Whbet "ey wee th cho anion who 
; continued for many centuries unconnected with 
the reſt-of the world, ferongly militates againſt | 
the hypotheſis un the human invention of alp 
betical toriting. The iment has been fairly 
i made upon the Megemuity. of mankind for a longer 
period, than that which is ſuppoſed to have pro- 
- duced abba writing. by regular gradations: 
And this een e e in 
our favour. % LED 5 
The Chineſe, a Ns Cabins! FLY thats; At. 
eoveries and mechanical turn of genius, have 
made ſome advances rowarde the — wen 
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theleſs been unable to eee this erquflite 


8 among t! [ . Egyptians, DO 


nations, who have been conyerſant with this 


1 the ſame original, from ſome one e pe 
„ whoſe. means, of; attaining. it we cant 


device: and after ſo long a trial, to no purpoſe, 


we may reaſonably infer, that their mode of 
writing, which is growing more intricate and 
voluminous every day, would never terminate 
in ſo clear, ſo comparatively. ſimple, an 80 8 


nt, as that of.a/phabetical character. 
The Meericans;: alſo, on the new ontinent; had 


made ſome rude attempts of-the-ſam ee bot 
Vith gels ſucceſs than the Ching. 


ow alſo, that Hereghpbic Sie h n, 


alpbaletical writing by che Jews: 2; but whether the 


- Epiſtelography, as it is called, of the former people 
which was in vogue, during the continuance; of 
Hieroglyphics, 1 not egg be 1 0 it ZNO 
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E tinaciouſly. maintain, nat 
tion: and yet all \thoſe 


expedient, are diſcovered to have derived it from 
ople. in the 


find out; but are compelled to conclude. from 
ED, and the 8 erience of other nations, that 8 
e imagination, AS: it was not more fertile, w | 


ne ue ee than og of cheir Al 
355 | e „ „„ N . 
: ; | 


* 
% 7 rr 
1 r 


AAS 5 
n 


NR Or TAL 


Again: Wher, nen ms. = 
riſhed for ages, bur unconnected with thoſe 
countries, which enjoyed this advantage, their 7 
own ſolitary exertions were never capable of 
effecting: this capital diſeovery. Is it poſſib 
for pref ah evidenee to be were fuielhBoby 8 
than this? . 0 1 „ — * e e 
V. Laſtly; we will . 05 Anzunentz upon 
which the commonly received ſuppoſition" entirely 
depends: that is, the natural gradation through , 
the ſeveral ſpecies: of fymbols, ee 10 „ 
have been in uſe with various peopli 5 
at laſt, by an eaſy tranſition, in the detectic 
| alphabutical: charafers.”\ I cannot Hee this regu- 
lasity of proceſs, this eaſe off tranſition, ſo clearly 
as ſome others appear to do; but let everyions | 
determine for himſelf from the contemplation 1 1 
he ſeveral ſtages of einblematical repreſentation 
1 1. The firſt method of embodying idezs;' would 18 
Y be, by drawing arepreſentation of the objects them. 
| | 2 The imperfection of this method is ver7 
© 1s; both on accbunt of its tediouſneſ, and 
dite going, beyond external appears ranves, | 
do. che abſtract ideas of the mind. e „„ 
Ms 2. The next method would . 
_ | general, and would: ſubſtitute two or three pi 
| pak circurnſtances for the whole; tranſact 71 
tuo kings, for exatnple, engaging each elbe 
with military weapons, might ſerve to © U 
dhe idea of a a war " berneen N nations. This „ 
1 Vor. II. 3% _abbre-, ES 


— 
LEES LT 


* 
—— 


n 


I 
2 n a 
n 


pd 


— 7 14S 

BF... oe 

. 3 1 . - 
— 1 


1 
* 


— 
e 
5 


BNN 
4 — 2 


2 

* 
2 

* 


2 —_ 
> G - 


=> 
og 


1 
D eee eren 


# 

4 

1 
1 RS 
"; TITTY TO: ELLE 
— r 
n 
* Ts * * * * 


. 
— 


3 


— 
Pol 


RT. 7 


NE. DET... READ. ER" 
p « 2 


1 5 neſs. it would loſe in perſpicuity. Vs; The great 
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10d would be m * expeditious 
L the barer but ee ir gained in conei e- 


t ſtill a deſeription, of outward objects alone 


by 


is to be referred. 3 85 P V K INETt N 18108 . it: A 
thee: ge wance would be, to the YM 


of ſymbols«: the incorporation, as it were; off 
| : abſtra&-.and complex ideas 511 
Tn leſs. generalized, ain proportion to the improve- 
ment off it. Thus, in the earlier ſtages of this 
device, à circle miglit ſerve to expreſs; the un, 


ops more or 


a ſemicircle the n: which is only a contraction 
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5 drawing their reſemblance. TO this head, if | 
4 Miſtake, not, the pi nee the Bee | 


of the foregoing method. This Hhymbol writing 
| ed ſtate wauld become more refined, 
but ænigmatical and myſterious; In proportion 
tctotits refinement, Hence it would become leſs 
5 fit for common ule; and therefore, more parti- | 

« pole ir. apptoprigged::ce.che myſteries of Shi 
PE religion. Thus to feet, ſtanding 
5 upon Water, ſeryed to expreſa an impoſſibility - 
a ferpent denoted the oblique trajectories of the 
bhbeavegly bodies: and the Beetle, on account f 
dome ſuppoſed) properties of that inſect, ſer ve 
to repreſent the Juno | l . e Mere 
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edu due, a. 
5 But this mend der being too ſubtle and com. 
plicated for common uſe, the only pfan to k ip 5 
purſued,” was à reduction of the firſt tage 6“ 
the preceding method. Thus a dot, inſtead of = 
a circie, might ſtand for the un: nds finfilar- 
abbreviation! might be eee to all the ſym⸗ 
bols. Upon pe ſcheme Mint 6 obje, ect X and 
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the eſs A aut Hatt 'a Aiſa 5 
7 plicity commenſurate to the Works of nature, =. 
aud che e of . mind. This method FE 
FT: rae: its higheſt perfeatibh from the” 0 pane . 
|, Phew vocabulary i is conſequently interminable, _ 
and almoôſt infinite: ſo chic the "longeſt life is 
ſaid to be incempetent to à cbm nplete acquaint „„ 
ance with it: and who ddes Hot Tee,” he e , 
be extended to any aſſignable point whatever? 
Now, if we compare this amazingliy tedious, . 
and cumberſome,; and Prolix contrivance, with - 
the aſtoniſhing brevity and perſpicuity of abe 
 betical writing, we muſt be perfuaded;” thar e 
two things can readily be. conceived more aif- 
ee hn and that the'tranſition; from a ſcheme 
| _ conſtantly: enlarging itſelf and growing "Waily © - 
more intricate, to an expreſſion of eee ee 
idea by the modified arrangement of fu, and 
twenty marks, is not o very eaſy and pertep- 
"mn as ſome have imagined. I ndeed, this ſeems 


to hen ſtill rater an . of things by 
e - 1 1 1 . 


2 : nde rides, en whe 2 of = 
5 by arbitrary ſigns: But, perhaps, ve are not 


ſo intimately acquainted with the Ching method, 
: 28 Will Juſtiſy any concluſions from it ns 
this ſubject. We know, however, that it is 
: widely different from the art of a 
5 : . and infinitely inferior to it. 
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1 e Moſt of the profane authors of antiquity 
| _-aferjbe>the-firſt uſe of! alphabetical cbaratters to 
5 who; according to ſome; received 
_ the expedient: Ce and according . 5 
5 1 thers, from the God Tab. 
1 Is chere any reaſon to . te 
EY buman” mind, chat wine. 
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5 founded on right reaſon, and a proper judgment 
EC | F While choſe founded 1 
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Since, then, e may produce ſo im- 
Portant effects to ourſelves, and thoſe with 
whom we are concerned, it is of the greateſt con- 


may lead to hurtful actions. This will be beſt 
effected, by conſidering attentively our various 
relations with reſpect to other beings, the. advan- 
tages we To from ſuch relations, and the 


duties incum bent upor 198 30 FRE 8 ” 
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e ſha at 1 1 was er 
1 created. he was placed i in a world ſo conſtituted, 
as that, by the practice of certain perſonal and 
* relative; duties, he might beſt promote his ow. 
1 that of his fellow- creatures. He 
was thus.r ade ſubiect co a moral law, engraver . 
as it were, pon His mind, for the due obſer- 
85 vance of which he; was ef accountable to his 
Almighty Creator, But in pre ceſt of time, as 
eee upon the earth, and viola- 
tions: gf this original rule of action increaſed 
Continusliy in frequeney and enormity, it e 
eceſſary for men to -unite- together, in diſtine . 
and ſeparate bodies, for mutual Prot tion * nd 
defence: and hangs mould. ariſe checkt or as of * 
_ vill ſociety. . N 5 "we „ 2 
Thus we a tin His race are ae 
nd accoynrable to a ry and a 9 law. 
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ſequence that we ſhould early correct all ſuch as 5 
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oy our moral, the other our political happineſs.” "-: 


4 | Eno ca daten r 8 thats "if chic 


5," however, In: "doubrleſs, an Vi 1 55 
I * Gs Wit ry preface to his Reports, 


Kine Alt Sa head of: tha"\other} are Seiddid 15 
civil. governors, whe are appointed todiſcharge 7 
theſe important offices in thoſe: tempotaty ſocieties, 
into Which men e en r * diiing! their! continuance 
in this world. „ Ge DADE 1 BITTSDS, 0 + S 
Each of elt ebe r government" is 1 
ttended with many advantages, the one promo 


With reſpect to the former, however, the eter- 
nal laws of moral obligation, with the different 
Trees of moral enormity, are ſo deeply efigraven 1 
on the human mind by nature; and e forcibly ©» ol 
_ republiſhed in the books of eek rn ; that R 
ſeem not ſo much the objects of ſp. eh Native di.. 
quiſition: every good man is ſeifible iof their: 
obligation, and of the Lo, er reſtrictions wick EE. 
which thi . are to be taken But an attention =: 9 
the rüles by which dRictic are eſtimated in * 
political view, is highly neceſſaty for all ys + 
ee be their moral character; ſince. other= i 

iſe, they may be miſled" by the idea,” that ke 
ne general rules obtain both in the divine an 
0 governments, under the political a8 well - _ 
che böunds of Krick moraliry, — = 
„amienable to the las |, 
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ide .of, the rules which 


1 


: the * „ in his. A 
"DH 155 Agen of ſociety 
| 1 offer ſome r 


8 
3 


3 9 1 = and ſucceſs, of ſevere: civil 
5 - iu, particularly, of capital puniſhments. 1 


„ have, div ch py ſo e may 


. 1 1 zviſh 1 puniſh 
3 "= with reſp 
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„„ — 5 diets, the 0 wee ad d the 
. 3 of puniſh; NEDSS our ie e ee 
1 15 Tie of all puniſhr nent. ſeems to be. +0 

© ſame, Viz, the 9 on of future crimes; which 

is heb either by. reforming or tying up the 
 .  » hands f the. offender himſelf, or by deterring 
]] ſrom the mit; ation of. his. example, This 
is the only, ground upon which puniſhment, can 


to moral A . 


ell be jultified; for barely, canſing the 0 
ger to ſuffer, without producing any futther s 


0 beſides. that it is n e ee 
imply too much 


„„ which; We cannot, without, hlaſp 
. n Divine pres | 
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kak much greater diſagreement; ad- e N 
Sovernment 
; aue ſo different, that we may naturally expect it. 


the ee of moral and politica 


; 1poſe-of the former is, 1 train up rational 
"1 His to the higheſt. moral perfection; moral actions, 


| therefore, alone, muſt be ſubject to its laws, Which 
ate calculated in the] id; by holding ouʒt | 
rewards for actions proceeding from a good prin- 
ciple, and puniſhments for thoſe which ariſe from 
ſe of human governments, 
on the other hand, is merely the preſervation; of e 
various advantages to the ſeveral individuals af ius 


a bad one. The purp 


| fate; and therefore, choſe actions which tend to 
interrupt the enjoyment of theſe advantages, by 


are the only ſubjects of human laws. 


Puig distinction alſo neceſſarily e 8 8 55 
the different powers of the Judges, as Well as 

from the different ends of the inſtitutions. For 
_ ſince all things are open to the Deity, fo. that 
he can diſcover not only the actions, but een 
the moſt ſecret thoughts of men, he is a proper 
to the ſpring or principle of 
any action. Bur ſince the wiſeſt human legi- 


find E. 5 
* 


judge with reſpect 


llator cannot undertake to determine, with cer- 


tainty, the motives which häve led to che per- EE 


formance of any action, he muſt not 


| puniſh-according'to their moral enortnity; bat | 


he is an adequate judge of the political benefit or 
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diſturbing che peace and good, order of doclen, WE, 


or ee doe of Wee 990 may — 4 
Jjuſtly reſtrain and puniſh all ſuch as he is con- 


ie peace of that 


vinced are inconſiſtent with t 


ſociety over which he preſides, without enqui- 
ring whether they proceed from a good or bad 
moral principle. The infatuated murderer of 
the Duke of Buckingham was probably influ- 
ended byrthe beſt motives to the commiſſion of 
ſuch an offence; b. | 
the caſe or not, 'nay, though the magiſtrate had 
been fully perſuadec 
therefore have been Juſtifed in acquitting him, 


er” this was actually 5 


Put whet 


zuld not 


that it was, he W. 


ſince he would by that means have afforded an 


1 opportunity for every murderer” (nay indeed for 
amy offender) to plead the ſa 7 
as no plea, of this kind can with certainty  _ 
contradicted, would make Way for the introduc- 
ion of every kind of licentiouſneſs, and quickl7 

bring on the total overthrow. of civil on 20 i 
He was therefore obliged, whateve | 

opinion might be; to/puniſh the Aendern 3 

| f bis colmtry ;—o 

and as for the Teſt; muſt content himſelf with = 

re rellection, that it is in the power of the 
Divine Being hereafter to ratify or revoke his 
ſentence; to reward Felton, as a lover of his 

-  country;zicorto tecompenſe Villiers, for the mis- 
fortune hei ſuffered” as the devoted v noted 
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mie excuſe; which, 


guilty"of an "offence" againſt the: laws 0 


vernors only, his conſcience and his God. 
time enough for the civil magiſtrate to interpo 
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We may go hence infer, by the way; th 


the opinions of men cannot, with propriety; | 
come under civil juriſdiction; every man being 


accountable, in this reſpect, to his moral; go- 


when. opinions manifeſt themſelves in the con- 


„ duct ꝰ of thoſe who profeſs them; and then, if the 
=E ations they occafion are hurtful to ſociety, he has 5 


a right to reſtrain hem, without troubling him 


to enquire (becauſe he cannot determine) whether 


the s which: Hark it ut to e 
or falſe. eee eee ee 2413 
. Wer ay — 5 e in a os manner; 3 


that this p view. of human puniſhments, ane 


a ſtrong preſumptive evidence in fayour of the 


another kind of evidence, it is not, ſurely, de- 
grading Divine Revelation, to ſhey chat its 
dockrines, are conſiſtent, witt right reaſon ee 
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doctrine of a future retribution, i in which, all the 


apparent injuſtice of more imperfect courts will 


be rectified, and a ſociety be eſtabliſhed, whoſe 


e be. more «coy 7 oben with; the 
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| the bene arguments Sony "4 Doc are mY 
ſufficient. of themſelves to afford full conviet a 
ol its certainty, yet when, ſince the promulga- 

tion of Chriſtianity, we are convinced of it by 
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. are the gif Pl the tame Almisbey Being, 
from hom contradictions cannot ieee 
III. We are now come to the nature of MY 
a 80 ment. Concerning the nature of thoſe -puniſh- _ 
ments lh: will be inflicted by the Deity in 
i | conſequence of immoral actions, it is impoſſible 
for us to determine, in whät they differ from hu- 
man puniſhments, and how far they extend. Only 
ve may conjecture, that, as the moral government 
a che it is of a ſpiritual or mental nature, 
the ait Wo” _ bees be mental 
the mind. 1 91 governments, on ene dier 5 
_ | hand,” being entirely of a temporary nature, the. 
Puniſhments they provide muſt be temporary | 
_ alſo ; ſuch as may either produtt an amendment in 
te offender himſelf, by laping before him "foch 
motives as may be ſufficient to deter him from a 
| repetition of his crime,” or Place bim in ſüch 2 
” firation, mal re take e lee, 0 Sire alt op . N 
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It is obvious that theſe ſ. aner 80 b. 5 . ds | 
: bins different degrees 'of ſeverity :" 9 mo ch = + 
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5 thei are be een to ah e „ 
the crime. But the difference between ethical | 


and political virtue (if ſuch an expreſſion” may 


be allowed) is no where mote apparent, than in 

this article. The term enormity, when applied 

do crimes committed againſt the laws of morality, 
ſignifies the moral depravity- of the action, which 


is diminiſhed by any temptations there may be 


to commit it; fince, as it requires greater forti⸗ 


tude to refrain from the commiſſion of a crime, 


when it is recommended by numberleſs' rempta- | | 


tions; ſo theſe Furniſh: an apology for the pe 


| who has been ſo unfortunate as to yield" to them. | 


The frequeney* of the erime, particularly; opera- 


ting as a temptation, furniſnes an eſpecial excuſe ; 0 
for its commiſſion. And in nike manner; all other _ 
circumſtances, which may tend to induce a man 


to commit" any given offence, act like negative 
quamities in arithmetic, tending: to diminiſh 


the ſum of We 1 1 e to FI ws 


IT; og | 


| the puniſhment.” 


But when any an are coinfideted: as 1 | 
Age human laws, the term enormity is not 
uſed in a moral ſenſe, but ſignifies he degree of 


detriment any particular aftio may occaſion 4 the = | 


fate. And, by this rule, actions, in themſelves 
of little or no moral turpitude, may be puniſhed 
with the greateſt. ſeverity, as is frequently the 
caſe with the crime of high treaſon ;. while, on. 


licated 


the e other, hand, che vileſt e t com 


1 . SO may, 5 neceſſary defect : 
ob. foreſight in the legiſlator, not only, paſs un- 
puniſhed, but even, in ſome eaſes, be rewarded. 

1 am enabled to produce a caſe, which will 
- greatly. illuſtrate what has been ſaid : it comes 


1 from an WM which. will, readily be ac- 


knowledged to b be unqueſtionable. * In one of 5 
the midland counties of. England, not many ä 
years ago, an- unnatural ſon hired a bravo to 


. 7 : murder bis father. In conſequence of the old 


man's death, a proclamation was iſſued out, 
offering. a reward to any one who would diſcover 
the o ender,. e a ds to any e e 8 


informed 00 Fal e whom foal had; 
ſelf. hired, and, upon his conviction, and execu- 

tion, claimed and obtained the pardon and the 
reward... Now we cannot, if we wiſhed. it, con- 
ceive a more glaring inſtance of moral depravity; 5 
and yet, by, human laws properly conſtituted, 

this moſt atrocious of all perſons was not only 
: indemnified, but rewarded, for that very action, 
* Oe his. e Was moſt ee 1 

In "his » view _ 85 derm, hes = | ben of — 
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pils but with gratitude. and veneration) produced this 
inſtance i in his Ethical Lectures, as a caſe which happened 


. For 


in n Leiceſterſhire, pag his ITT: at Kibworth, 
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Bor all aa n dekfaes to/ yo Mat their 
frequent commiſſion ought to be carefully pre- 


vented, and the incteaſe of them is an alarming 
ſymptom of political decline. When, therefore, 
any crime is often repeated; its puniſhment muſt 
increaſe accordingly, . in order to counterbalance 
the additional temptation; Which its 1 
commiſſion might otherwiſe. occaſion. Thus 
in the year 1748, his late Majeſty iffued: Aa 
: proclamation,” ſetting forth, that in conſequence | 


of the ; . 1 of Feen and ſtreet- 
en I | 


1 was, ' in \ effect, an iger puniſhment; | 


: as it took away the chance of eſcaping. '*- WEEDS at 
Por the ſame. reaſon, all other temptations 
do the commiſſion of crimes, are to be counter- 
5 balanced by ſuch additional puniſhments, as may 
55 furniſh: ſufficient motives to refrain from them. 


Among theſe temptations, E Nculty of. detettion | 


is one of the moſt. powerful, f and is on that 
r account moſt generally and ſtrictly guarded | 
_ againſt. Thus, in cloathing countries, to cut 
off, and take away a part of a piece from the 
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ol this is, that if the whole piece be taken, 
it mz cally; be knomn by the marks of the 
= T4: m maker, hut if the piece be cut, the marks are 
bot, and the theft cannot be ſo eaſily diſcovered; 


And this principle was formerly carried ſo far 
| in the Iſle of Man, as Judge Blackſtone informs 
3 us, that 4e ftealing a horſe or a: co. Was only 
3 „ as a treſpaſs, on account of the 

. difficulty of con ſeying them out of the POT 
« of ſecreting chem in that ſmall-territory;; While 
<#ealing à pig er a fowl was made. 2. capita 
<erime,. as 0 d a animal. might eafily | 
cc bg-d rourcd or conc . This laſt inſtance 
is s adduced; only to. mo how: far e 
ä good, when moderately e mn 
EE: be ſtretched i into abſurd ſeverity, | „ 
TDhaus we ſeez that whereas. the FARE: — 
: any crime, and che other temptations to its com- 
miſſon, % its morul enormity, and conſe- 


. quently diminiſh its puniſhment; theſe cireum- 
ſtances, on the other hand, increaſe the Political 


a of 55 en e 
. K Hothing time, u mut be e ged, 
ro be 2 A of the province of the 
human law-giver, ſo to Proportion puniſhments. to 
| as'to. __ clear, on 1 one Hand, of 
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the: acongen niences, off 8 a anion to hes „ 
laws, and, to avoid, on the other, the evils of too 1 
Severe, a Phe. —In order to do this with; exatneſs,; = 
it is requiſite, that there be previouſſy obtained - 5 
4 full and perfect ſcale of offences, claſſed ' 8 
according to their political enormity, + - Which per- 5 -: 
haps; is impoſſible ; and we, mult afterwards be = 
able to apply the ſeveral kinds of puniſument 
which it is in the power of the civil magiſtrate 
tc inflict. in a due proportion to the degrees . TE | 
of enormity. marked down 1 in the ſcale. He WhO 


- 


approaches neareſt - to this ideal perfection, „ = 
the wiſeſt and moſt perfect legiſlator: he who. 1 
falls ſhort of it, muſt, in that degree, ben 1 
under grost diſad vantage... 1 
For if the evil conſeguences of the N 1 = 

he appoints be leſs than the probable advantages 1 ty 
of the crime it is meant to reſtrain, it will, in i 
effect, be worſe than no puniſhaient e 1 

. then, what! is gained by the orime, is gained nof © I 
1 only ſecurely, but legally. The article of ſmug- 1 45 
gling will afford us a triking-example. The ii 
political enormity o of this offence ſeems not to have | 1 
been ſufficiently. attended to.] It ought to be 7 3 4 
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individuals! only; whereas, in this/caſs, äh im. 


mediate, open; alid vielent attack is made upon ; 
the property of the wholecommunity;! by en- 


deavouring to defraud the ſtate of thoſe duties, 5 


which make a part of its juſt revenues. One 
ſhould therefore expect, that even the ſevereſt 
puniſnment would be provided againſt a erime, 


of this hature: whereas we find, that all the 


ill conſequenee chat generally ariſes to the offen- 
der, is the ſeizure of thoſe poods, the duty upon 
which he thus illegally Avoids the payment of ;*. 
and; in ſome cafes, a ſmall pecuniary'fine. Now | 
if it be a ehande of ix on ten to one, that ſuch 5 
a ſeizure will not be made, is this ſufficient to 
_ nay! is ir/Hovenough" to 5 Ne che og. | 
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natural, and reaſon able. Puniſhment. for ſmuggling ; ; but 


at the fame time . its ineffcacy, and the neceſſity. | 
of greater Severity; in order to the reſtraint of a crime, 


* Which, ſays he, is no nathraß, but merely a poſitive 


offence.“ Bet af this we ere u ſuffcient reaſon! for lenity a 
in the 58 of /; Aker bee it would be ſo likewiſe: for. Fg 
2 


Frea/e a/on. his mirab le writer eems not to have a attended : 


wie hifi between moral and political enormity. - 
"If it be objeRed; that all forcible acts of ſmuggling, YE 


ance to cuſtom-houſe officers, &c. are declared by Igth > 


Geo. II. C. 34. to be felony, it may be replied,” that 
other crimes are here involved with, ſmuggling; of which 
Bs at, or murderin , any one, is felony by itſelf ; and 5 
reſiſtance td the officers appointed to execute ehe Laws, 16 


a kind of treaſon. 8e thäf i net ſmuggling, But ae „ 


nd: 95 2 that are . by this ſtatute. 1 To 
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necelbriy follow, that ſuch crimes Will be . 
looked upon as indifferent with reſpe& ro! each 
other. Habitual offenders are accuſtomed/*tb _ 
eftimare erimes by their conſequences, ' and norte 
by ckeir moral turpitude: whenever; therefore} 
the civil magiſtrate makes tio difference between 
the pmiiſbment, they will de apt to mae 3s lirthe = 
difference between the” cm, of one, who 
or mote of hem according as it may ſuit their 
preſent convenience, or occaſion leſs danger of 
: ee . bus, if boch robber, and murder 
| 8 . eee 00 
ere be bs RPO given} „iy foorjmlamort : : 
frequently accompany their depredations with cruelty than 


highwaymen on horſeback, than that, as they are more 1 85 
_ Yafily purſued, - it is their buſineſs to render the * . 
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7 — ſociety? e tho bro eh res = OOH wil 4 
I on the contrary; ee bs too 

55 jms ais the caſe; at leaſt, whenever ir is 
mere than adequate td the prevention of the 
ET ctimne,55Rei following ene e conſequences . 
5 e edge 4 enſue. FFF 
1 As human pontMActionis cannot riſe” beyond . 
dee M if che feverer ones begin to 
be infliced” too low im the ſeale of offences, 
the ligheſt punfſhments will be brought” ines 
uſe long 'before we reach the Higher offenee; 
the neceſſary econfequence' of which” muſt" = | * 
thuEerldgof: different degrees of .enorn 
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are-p aniſhad 3 es 5 
1 argue with himſelf thus: “ ſhall beihable 


5 <-to the ſame puniſhment whether I rab this man, 


dior whether I rob and murder him too; but 
Sel 1-rob; him only, I leave an informer, Who 
ee will, endeavour to bring me to juſtice ;., my. 


8 7 « ſafeſt way, therefore, is to put an end to him 
at once, a and ſo place an effectual bar to all 


<«.inforqgation, at leaſt from chat quarter. This 
e Blackſtone: aligns, _ 
though there may probably be others, why in 
France they ſeldom rob but they murder alſo, 
_ whereas in China, Where murderers only are 

cut to pieces, they often rob, but never mur- : 
der. And he; at the ſame time anſwers the 
aueſtion, « why. does not this principle operate 
« in England, as well as in other countries? by 
ſhewing, that though the ſame puniſhment „ 
provided both for robbery and murder, yet the 
robber has many chanees ol W While 
the murderer, is almoſt ſure of having his ſen- 
tence ſtrictly executed: beſides. that a difference 
is made, both in che expedition and ſolemnity of 
the execution, and in the, een * 
of the body. e FV 
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for n crimes, and the higheſt puniſhment 
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| mental to ſociety, than the crim ne ürfelf. The 

laws of Draco, we ate told, were made on A df 

| ferent pr rinciple : he conceived that the leaf heute, 
verited death; and he could find 1 no greater punifh- 

| ment for the higheſt. Bot however thoſe Mvines 

may determine on "his" ſubj ect, who"! contend, 

that eech In, Being an ente e an infunte de. 

4s: ' deſerving? fax ark ct erna plini 
yet "certainly no Politiclan will admit this . 8 
= Arle And we need not wonder thi 
his /dreadful- code; em zhatically, hüt: _ 
faid to have been worithen- in Blood, bt lüere! 
to continue long in fofce. 2 Uerok > VIE. 

But this evil is of RI1l- greater Cent bee, 

as it leads to Wachen ci much more fatal ten. 


4 


e n es How: 2x. oqaph 


The too 9 55 . of puniſhments bin- 
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= have for. their object crimes of a lefs"a atrc 8 
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palliative cireumſtance 
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certain fact, that gf all the criminals. conpicted 
in England upon capital ĩndictments, ſcarcęly one 
in three really ſuffers, the pur iſhment-appointed by 
: | HEY Nov lit 48 Wiſely obſerved. l * 
well undetſiong. humen pervresf; and the 

eee on confirmed ;by conſtant; experience, 
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time, connect the puniſhment | with the 


D 
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f erg le and Hebigol e bb will | confer | 
= with himfelf, that as life\ is a bleſſing which he 

5 cannot give, ſo it belioves him carefully to - on 
. examine his right to take it away! Fe will „ 
5 conſider, that, when. mankind entered; into 9. 
| ciety, they gnly,gave. up. ſuch ++ 


E. tio n of, their ̃ 

natural liberty, and ſubmitted to only. ſuch a 

meaſure: 1 reſtraint, a8 was ellentially neceſfary | 

to ſecute to its members the. advantages of. fociety; 

and, therefore; that if this" mportant end cn i 

8 be anſwered without having. recourſe to the „5 
| puniſhment” 'of death, there! 18 no right 17 
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„ Th omas More, op La: Coke, bees, 
= bissel J | Blackſtone, Voltaire. 1 8 . 
+' This ſeems to be 2 better ; argument t than the excellent | 
Marg. "Beccaria'! 8 upon the tube „ Viz. "ec that no man 
1 4 right to take away his oprn life in a fate of nature, 
and thereſpre cannot give up any ſuch right tothe'thagi- 

- ©. ſtrate.” (And Confiderations on Crim; Law; pe 186.) 
For, admitting that no man has uch a right, it muſt be 
obſeryed, that bis right over himſelf, in a Hate, of nature, 
5 18 not what: he gives up, but his right. over others, when 

1 he enters into ſociety. And it will bear a diſpute, Whether 
a man, entirely free from control, has not a right to 
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cats i as ar as by" operate, 4 
frequently to prevent it, the obſerva No alohp 
made on ſevere p. ee, tr genre! "mi ae Ve 
ſufficient td ewe oe HR ZOn ng {2008 200 
But to theſe e may ad furt er; that 
uſe of capital punimments argues a want of 
capacity 1 in the Tegillator. It is rather an expearent 
io ger. rid of certain bete bed in” (6ciety; 7 
than an attempt to remedy ther. It is ealy enough, 
indeed; for the magiſtrate to extirpate mankind, _ 
this it is his bulineſs to amend: them, and make 


them happy. 53 0 It 18 ' quackery in government,” 
fays Blackſtane, cc to apply too frequently, che 
12 ne univerſal. remedy, the aiim * 
and that magiſtrate muſt be eltsemed both 4 

cc e nd a” 'eruel ſurgeon, Nh cüts off Ex Evel . 
ee limb, Which, through ignorance or Wo 
che will: not attempt to cure?“ 
Tue ides of capital puniſhments would hath. 
rally ſoggelt il it far; in the infancy of a ſtate,” W ien 
any one had committed. an offence, and diſturbed : 
the peace of ſociety, the e queſtion would then 
_ firſt: ariſe How ſhall ve prevent theſe chings 5 
And the anſwer molt likely to occur to 4 fer 
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wou be found 2 viſer method, to 4 provide 
ſuch expedients ag might effectually induce the 


aber. to ſociery. 
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d the Hottentots have no fi Jaws to direct 
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8 or:progertivncef:panifidcents! Xo offences 3 \bhut;the; Lt 

(village) tis; called, rogethiery; the delingnent; is placed in 


the migg, ang witho en farther © ach Hoy eee with - 


their clubs, the : chie nking t 
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+ Feudal times wilt fein with lr deins exception 
jop gf; this form 


ernment; and, 050 under i it, almoſt all 88 mes Pere 
e rained: (or more p rly  licznſod) 95 8 müléts: 


1 4005 Rew kapital! pal tfetits were in” ufe; except, mot 
abſurdhi, for breaches of | the foteſt 55 he legiſlators 
off woe days ſerm injudiejos 
18 2 5 a ſociety of which they were properly the goyernors, 


y i have followed? in regu 


the example. of that cotemporary ierarchy, Which Rl be 
rde i bits atrewpts to perſuade manikin ther it c ould 


1 N zihe diſtribution of puniſhments usder a at 1. 
ftution of government, of which ih chief directors were i 


: Ukely to be. * . 5 poſt, a members. 5 
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capable, if till ſome very eſſential reform: 181: 


ane in our treatment of criminals. I HTS ren} 


And as frequent capital.punih 


argument of che want of a — racl = 


0 e of barbariſm in the conſtitution af 
| of any ſociety, ſo its being ſtill obſtinately conh- 
tinued in uſe among us tends to vrai among 


ill never arrive at the perfection of hich it is 


the Omen: people thoſe; .barbarous' ngngers, = 


from 


has of late been: making ſuch rapid advauces in 


5 ME part ef che World. - Lev: then'ithe: ſpirit of 5575 
gur puniſhments correſpond: with: thenfpiricaf | 
2 times, in order chat we may erer 5 
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chat perfection of univerſal char 


hive as the governing Prineiple of dhe buman 1 5 
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| nd whereas, e you! — 1 the 
5 mighty for a. trifle; ſo, politiraliy, for a Mater price, 
yon might Purchaſe the life of the king. An eurions 
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conſtitution » it muſt be confeſſed, where the ſupreme magi- 


/ frate might be murdered with /z . ftty 3 ; but where it was | 
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this kind of punniſnment origibalty 
took its riſes! and to check the progreſs of that 
i humanity of ſpirit, which, happily for mankind, 


eir ground, Ada bete fea "ml attempt = 
t maintain it, except in caſes of murder and 5 
high treaſon. Perhaps in the latter caſe it may, 
ſometimes, be” neceflary: and in the former, 
ſcripture is brought in upon us; and requires, 
it is aſſerted, the rigorous i infliction of death. 
5 Now: Vit reſpect to th inſticotions of Moſes, 
it is to be conſidered, that they were made for 
dhe nes lation of a very peculiar people, for 
er eee purpoſes: F heir Whole civil 
Conftitinion ſeems to have been“ àdmirably 
adapted to the progreſs then made in political 
: advuncement * but to have been at the ſame 
time ſo contrived, as to Keep them where they 
were, the opening i amore, ROO aiſ- 


: jc OE hw infintces'ofcapieat unity. 
ments preſcribed by the law iof Moſes, ſeems to 
be, that ſuch puniſhments are not, im their OwW 1 
nature, abſolutely and univerſally, unjuſtiflable; 

for the God of nature, e may be aſſured, would 
never contradict and overthi d. the eſtabliſhed . 
laws of nature. But 5 can no more conceive 
. that v we are obliged, in this inſtance, to copy 
1 the Jewiſh code, than that We ought to have 
nw retained the law of retaliation, or that we are 

VPirong in not adopting the Whole chene, 
5 without e or r addition. . 
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alone, bu oo t to have been required by the pre- 
Noah and his poſterity, Wboſo 
* ſheddeth man s blood, by man ſhall his blood 
« * be. ſh H Cal nA conſequently to be obligatory 
upon all. the deſcendents of that patriarch. 1 
hope I. hall not offend;. ANF one, by taking the 
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and to enquire, . Why it. ſhould; be 
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xts; Why then may they not be all interpret 
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5 by death; upon the a pole, adva 


ky it not juſtly" de aſked; what” natural 
reaſom cam be given, why the toſs of onen. em- 
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- whether: the'p Tent 
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| Ia et ſer” words, we cheriſh; as mr 
| pane aanenmen, thoſe habits; which are 


| frepared' by onr/efves to becotf 


: conclufion N of their preſent exiſtence, we have 


n an injury which" we cannot repair, 
: by contriving for the laſt months of their lives 


1 | b conduct. as was: ſure to con Irm 
8 their! vicious princip Iles and habits. 85 1 5 


Is all this Fatibnd and wiſe? Does it man- 
| od policy ? Surely 1 
. Right reaſon would ſuggeſt a very po- 
ite proceeding... To counteract the effects of 
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much more eligible, to apply. 8 e /puniſhmen 
of ſhame en har d labour »* coarſe. diet, aden 0 con- 
# + ig and theſe. in different degrees, accord- 
8 ing t the different enormity of ee ee 
committed, and. in proportion as they haye ariſes. 
1 one ox another of theſe S 
Many. advantages ſeem. likely to ariſe 3 m 
tis mode of puniſhment... That, the certain in- 
7 Cana bard. Aabaur would have. more. dauer | 
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bare probability pw a en may. DANN. ber, k 5 8 
-poſed,, and indeed has been frequently experi- 
0 need. And the duration of the puniſhment 
would make a much deeper impreſſion upon 
ſpectators, than the 7 tantancous execution of a 
| criminal, and would, therefore. tend to deter more 
8 effeually, from the commiſſion of crimes in 
future. In ſuffering, this kind of Puniſhment 
| alſo, the offender is compelled, in ſome degree 
— leaſt, : to ſypport himſelf by his own labour, 
= as long as he remains under .confinement „ he 
will alſo. form habits of temperance and induſ- 
try, and thus be 5 prepared for uſefulneſs) in, the 
world, when the, term of his ; puniſhment isclapſed. 
 - And; that the reformation of the offender will 
5 We ted by fas, PITS of | 
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of amending our penal code, is is to take away all 


occaſion for its ſevere inſtitutions, by pre- 5 


_—_— 4 much as s poſſible," tlie crimes they 
n iI n - -« Tm 1 or 8 in other. - 


bf by having 


expedients, F as ſhall remove every proſpect of - 


advantage from their cormmiſfion; Thus, while 
no other precautions were uſed to prevent the 
1 gold, than the making it a capital crime, 
the offenee grew every day more frequent; But, 

ſoon as the late regulations reſpecting gold 
| "took: A MACE Ne e . 
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which only take effect 2 pi, 2 propot N 
the prevention 'of crimes by cutting off the I 
will never reform ; whereas prudent proviſions to correct 
We: morals, and proper puniſhments to counteract the 
principles of criminality, wall have ſure and laſting effects, 


alteratians, but ſhall in vain 'expett any ſalutary effefts; 
we ſhall reſemble. | thoſe. patients yho. are always taking 


© phykic,, but will not alter their b 8 d en | 
modes of living. Crim. Law. F. XIX. 5355 | 
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ſuch proviſions, we may be aking perpetual ; 


Pre n of e from- ae prac ice, the 
offence died away of itſelf; and we now ſcarcely 
ever (I believe I may Why: 1 n Wan 4 ſingle = 

„ offender i in this reſpect. 5 e ee 

Thheſe are the ee 1 Ws erto 

: beenvſed i in thoſe countries, where: attempts have 
been made to ſubſtitute other Puniſhments i in-the 
room of capital ones, and otherwiſe! to reform 
the penal inſtitutions; and they have, I believe, 
been almoſt univerſally attended with ſucce 
The governments of China, Ruſſia, * and Pruſſ 
| have been foremoſt. in theſe experiments, hi] e 
other, perhaps more perfect, ſtates, have not 
purſued this laudable meaſure ſo far as e | 


have been e : expected. Even in England, 1 this 1 
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| | upon 1 with proper. ſpirit. Our penal laws have 
too frequently. been the work of a few, influ- 


excellent work has not hitherto been entercd 


enced by various improper paſſions, and not 


directed by that coolneſs which legiſlators ought 
ä alway S to poſſeſs. They have too often been 
made pon the ſpur of the octafon, as Lord Bacon 
expreſſes it, and when, ſo: made, their reviſal 
b been dernde negeted;$or ve Bed 
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5 . Grand infradions f | er ee a. code”! 
Ruſſian Empire. 8 210. a 5 


aſs If Lord. Aſhburton i was: Wa ae 3 a8 e were | 
told, in the reviſal, amendment and digeſtion'of our code 
7 of penal laws; his death is much to _ lamomed own, . 
ES friend to 8 n 8 55 | 


8 


cr RE HG with? ae, hood "Baiting" 4. 
ſwan, breaking down a cherry tree, letting . 

out the, Water of 4 fiſh pond, „ being ſeen in 
the company of gypſieb, with upwards of a2 
hundred and fifty other? actions which à man is 

daily liable to commit, are declared, by. 
Englim AQts”of 'Patliament, mer worthy of - 

inflant death! my 5 L 
Is not this a ct at Wich Engliſhnier ud 5 
bluſk!?* And ought not our legiſlators to unde- 
take, without delay, the great but neceffary 
work of reforming theſe ſanguinary and impo- 
litle/ ſtatutes? Our country gloriouſly” led the 

way in the abolition of torture; let us not be 
aſhamed to follow the good example which 8 
1 have ws us een ant ſtill further 
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Ruffhea 's Index. to Starntes.| 3 n 
ede et au dT 
er will not an) one acknowledge that J Judge 
| Forſter, in the preface to his Crown Law, recommend | 
its fludycwithfingolar! propriety, 46˙4 matter of univerſal 
concernment? For, days he, . no rank or televation 


2 3 Lin life, no pris benſi of hearts, no. prudence or circumſpection 


of condud, mould tempt, a man to conclude, that he 5 ; 


"5 may not, at fome time or other, be Tory, intereſted 
4 f . COD a os 
. DD x „„ bumanize 
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| 8 our n 1 We e wall _ | 
have performed a work for which poſterity. will 
regard us with gratitude ; and our age will then 
Rand à chance of ſtill acquiring the ſame repu- 
tation ſor humanity. and public ſpirit, Which ir 
: juſtly merits; far the encouragement: lit, eee, op 
API e it the arts and ſcience. 
To. concludes. It has be n the, objec. of: chi | 
diſcourſe to prove, „ r 
Tb bat dhe end of all . is, not to f tor- 
ment a ſenſible Being, ag e e | 
1 commiſſion Of SHINES 5 {iran fond ⁵⁵ + 
- Thar thoſe. only can be 5 prox er bia 
: of human; puniſhments, who have beer 
- guilty of e e e | 
5 ge of, 1 Fs 


which . pr proportion of he ver” ate - 
is to be eſtimated: by the eee of detriment 
x hey: occaſion, to the ſtate; „„ : 
That the nature of all e eee ſhould be 
10 ſuited to their reſpective offences, as. that 
: they. ſhall naturally tend to Pet theig  furure - 
P by corrécting the Pri. why 

ave riſe” to "them DO IT | . 
That the m giſtrate has n no „ dds e ite 

- puoihrens unneceſſarily ſevere ; rn a iN 


hat he'ought to be very ſp: ring (if ne "HOY 
Ju "the 7 at Mg in h uſe $5 1 
; 2040, 57 3 
8 3 ro 8 | N LT 
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458 that i in every i ug he ought to appoint * 
only, ſuch ſanctions to his laws, as ſhall be ade- 8 
Juate, and no more than. adequate, to r 4 


crimes which are the objects e xa - 


3 


. in the courſe of this Night Efſay, any thing . 
has been offered in the leaſt degree worthy the 
attention. of this. reſpectable Society, and more 
eſpecially, if it ſhould be the means of means 
_ agreeable- and uſeful, topics of debate, its = 

; will be anfwered, and its author Gatisfied. | 
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. . The e e [That the meaſure of puniſhment | 
<< ſhall be ſuch as may be. adequate to the prevention of 

de the offence,” muſt only be be extended to ſuch offences 
as it is in the magiſtrate's power to prevent —— . 


eckig A br 
fron. Judge Blackſtone happily obſ The damage 
done to our public roaut by loaded waggons is univer- 
0 Ally. acknowledged, and many laws have been made 
i « to prevent it, none of which have proved effeQual,” 
: "But it does not therefore follow that it would. be Juſi in tb 
0  Tegiſlature 1 to infliet death upon every obſtinate carrier who | 
: Aken or eludes the proviſions of former fatutes, 
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1 HE very learned ahd ingenious ahve 0 
Hermes“ has ſti matized the purſuits: of 
5 anther philoſophy,” by treating them as mere 


„ 3 


| experimental amuſemants ; ; and charging thoſe who 


7 


are engaged in ſuch purſuits, with; deeming no- | 


thing demonſtration, that is not made oc 


i inſtead of aſcending from ſenſe to melt F 5 


natural progreſs of all tri e learning, he ol F 
that tſte philoſopher hurries into the ag” of 
ſenſe, where he wanders at random, loſt. in 4 
labyrinth of infiite particulars... It would be eaſy 
- retali Rte on this celebrated Writer, by Pont», 


ing out the futility of the ſyllogiſtic mode of 


- philoſophizing, inſtituted by his favourite Ar 


_ ſtotle. I mightialſo oppoſe to his authority, that < 
9 of 0 ee the e eee as 

. a. | Philoſophical „ ales, ebert, 
* oy James Harri, . P. 351. 


Bj; 0 | ſrience, | 


s 15 ſtanding: commonly taken for the moſt ſub-⸗ 
c lime and divine philoſophers, Heraclitus gave 


5 
ay 


ſcience, 'who- objects, in the ard ſt- tern | 

againſt: that reverence! for ſpeculations, purelß 

intellectual, 575 means whereof, as he õ—4 | 
ä preſſes himſelf, „men HOVE withdrawn too much 
e from the contemiplations of nature, and the 


< obſervations of experience, and have tumbled 


er up and down in their own reaſon and conceits. 


Upon theſe intellectualiſts, who are notwith- 


«A Juſt cenſure, ſaying, men ſought-trath in their 


& own little dy Fee in the ers and ae 8 
dE world“ To FFF e N 
| | reciting. PCD vers [2 2 | 
ſcience; which I have always, ſtudied/ with de- 
light, and which invigorates the faculties of 


But, hoon 2 F e 


the mind, and gives preciſion and accuracy 
to our rational inveſtigations by inf 
us in the nicer. diſcriminations of truth and 


our be eing; “ and in the purſuit of it the under - 


Wee is eee 4085 eee ate our = 5 


$5 
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8 Bites of "the Advancement! of Leung book I. 


ve 20. 4. 8 VVV Fx: „ 
FScientia et e humans in iden concident.” Bacon, 
wen Org. N III. PE e 555 . 
1 OW. won 


nſt ucting | ; 


falſhood, no doubt can be + entertained "of 
| the thighs importance and dighity of | matural 
knowledge. To this we owe the. -neceffaries, 
the onen ane, and all the gratifications of 


35 affection eee e ae n 5 
| __ towards the great Author of all that 
is fair and good in the creation. Nor eee, 
Philoſophy liable to the charges, Which have 
deen chus contumeliouſiy brought againſt it. 
Por, I truſt, it has been conducted, on the prin- 
ceiples of genuine logic, by all its more diſtin- 
guiſhed profeſſors, who have been ſedulouſſy 
careful firſt to eſtabliſh ſound: RE ABER 
to. deduce juſt concluſions. 55 1 91 e > 
1 The immortal Newton, an an appea 
which we daily ohſeryve, the fall eee 
ground, aſcended by patient inveſtigation, and 
by a regular gradation of evidence, to the great 
. law of gravity. And having aſcertained this 
general principle, he extended it over — 
verſe, explaining by it not only the phæn 
of aur globe, but che revolutions d be Schals 


: _ planetary, ſyſtem. By. the ſucceſſive adoption of 


the ſame anahriic and fmtbetee mode of reaſoning, 
he demonſtrated his beautiful theory of licht 
and colours. Numberleſs other ſubſequent di. 
coveries haue been conducted on the fame ſcien- 
__- tificiplan, as might be evinced by references to 


: 85 the writings of our own and foreign eee 


Even the chemiſts have long ſince deſerted 
their. Jargon. and myſterious .conceits; and they 


no carry on their reſearches in a perſpicuous 


and rational manner. That unknown principle 
phlogiſton, to which they referred ſo * 


_ it, ee per 1 ö Wet home! lately | 
P. to be no creature of the imagination; 
and may be exhibited to the ſenſes, under the 
fond of inflammable air. Fire, ſubtle as it it is 
ia its activity, and univerſal in its energy, has 


* * 


been traced through all its modifications, men- | 


ſured by different” ſtandards, and reduced to 


known, preciſe, and permanent laws. It is there- - 


fore no juſt complaint, that intelligent princi- 


ples are neglected, and that empyriciſm in Phy- 
fics is honoured with excluſive encouragement. 


| Yet, in the prevailing rage for experiments, it 
Z Cannot be unſeaſonable to caution the young 


_ adventurer, not to deem the microſcope, the 
etort, or the air-pump unerring guides to tre th; 
bor to proſecute his reſearches into nature with _ 
a modeſt conviction of the fallacy of his ſenſes, 
3 the limited powers of his underftanding. 


% Tou will wonder, ſays Mr. Boyle, in the 


preface to his eſſays, 4 that I ſhould uſe ſo oſten 


e perhaps; is ſeems; tit not improbable; words, 
e which argue a diffidence of the truth of thi 


„opinions I incline to. But 1 have hitherta | 


et not unfrequentliy found, that hat pleaſed me 


for 4 while; was ſbon alter diſgraced by eme 


60 « further or new experiment! e 
Mr. Bewley, an eminent che 


miſt, not 1 5 
. informed me, that he concluded the pre- 
bende ol the" vitriolic' aſa” to be W to 


He $ 4 : : 2 
? J £ % * 
3 : ? : 
— 9 . 7 


4 


* 
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4 


2» 


ace the ber aaa accenfionof EHomberg's | 


- pyrophorus,. and delivered this opinion to the 


Public, on the evidence of at leaſt, fifty differ- 


59 ent trials.“ . Yet, with materials taken from the 


ſame bottle, the experiment afterwards failed 
nearly as often, though the minuteſt circum- 
ſtances in the proceſs were as much alike, as 
attention could render them. Contrarieties, 55 
- equally" humiliating, have. often, occurred in my 

own. philoſophical purſuits: ./ But the moſt I * 


"2 "recollet ; in the. .cour [3 of m 
one 1 ſhall now. briefly: recite. e 16 ons 
The favourable influence 00 fixed. air on 


| ien 15 believed to have been aſcer- 


tained by more than a hundred ien . 
Which I made in the year 17/5. Many of 
theſe experiments were repeated —— by N 
Mr. Henry, Mr. Bew, and others. But Dr. 
Prieſtley, whoſe; accuracy and my are not 
leſs diſtinguiſned than his learning and inge 
nuity, has ſince drawn concluſions from the 
proſecution of this ſubject, which. militate : 
totally. with; mine. 1 reſumed the enquiry, and 
engaged ſeveral of my friends in it. The 
reſult of all our trials was uniformly, the ſame 
as. before, viz. that fixed air, in a due pro- 
portion, is. ſo favourable to FR oi N 155 : 
"IJ 1 hs 13 Ws; 7 REES. 
71 7 See vue on a Air, yol „ 1 U. . Appendix, 2. 305% . 
— 5 a that 4 


t: 2 1 8 3 : : * 
* 


ive leſſon of modeſty. and; reſerve, which 2 
Ape 1s. 4s — 


lat it may n be 588 a pabulum 
plants. Dr. Prieſtley's ſubſequent experimer 
however, were ſtill contradictory to mine: ca: 
in” one of his very friendly tte 
1s expreſſes himſelf. © In all theſe caſes, 


e great. a quantity of wbolgſome nouri 


if enough. of che noxious matter to kill th m. 
„Thus the amicable controverſy muſt reſt! be. 


__ «tween us; and like all other combatants, . ; 


de all both ling TE Dunne But I felt little 


diſpoſition! to exultation on ſuch” an occaſion; . 
and dropt the ſubje&, conſcious" that though 
s the Name,” we often view her . 
under fallacious appearances. Time, however, - 


nature is alway 


and the reſearches of foreign philoſophers: have 


thrown new lights on this diſputed point. 
And I am informed, by a letter from our com- 


mon friend, Mr. V aughan, that Dr. Prieſtley 


now admits the ſalubrity of fixed air to vege- 
table life. I ſhall copy the paragraph, which _ 
contains the account. Dr. Prieſtley tells me 
c f a very valuable book, written by a perſon : 
at Geneva, on vegetation; particularly a 
1 he maintains to FE 


se the influence of light, which 
* be a phlogiſticating proceſs, acting on the 


c refinous parts of plants only. He alſo 


c affirms, to the ſatisfaction of Dr. Prieſtley, 
« tha not 01 


ters to me, he 


« you will ſay, 1 choak- the plants with too 
nent: 
And to all yours I ſay, yourdo not give them 


"VN * 3 is the he grand pabulum 55 


5 e 5 8 „ W 


* 


2 oh 


b reception is chat vr: fine Air; eh: in 8 
ro e and plate of application, he 
ry to all plants Whatever. 
f Fevedteed'i in the reſults of our enquiries, 8 


or in thoſe of others, whilſt they incite attention, 


n guard us againſt confidence and preſumption, 

ſhould neither 'diminiſh' the veneration due to 

2 nor gr our temperate ardour 
in the een uit of tru h. We ſhould recollect 
it though the opirecitics of nature are ſimple, 


- uniform, rs regular, they are only diſcovered 
to be ſuch, when fully unfolded to our 'under- 
| "ſtandings. | And th 
0 trace her laws, by artificial arrangements, com- 


at, when. we endeavour | to = 


„ Or decompoſitions, which is all that 


5 experiment can accompliſh, * ſucceſs may be 


ſometimes fruſtrated by cir 


ances fo minute, 


f 0 as to elude the moſt . obſervation. From 


the hiſtory of electricity it appears, that the gentle 


men, firſt engaged in the cultitre 6f that ſcience, 


ribed oppoſite effects de to 1 5 uſe of boiling wa- 
the Leyden phial. M. Falabert, of Geneva, 


and others "invariably nd that the electric 
: powers of the bottle were increaſed by. the water; 
whereas Meſſrs. Kinnerſly, Nollet; and Watſon 
E fr en: too the 05 ev 


© 1 ems e So 2 5 Has 


e Fare opera. nil ROY 880 Home, quam = 6 | 


deere admoyeat, et amoveat; reliqua natura BG] intus 
ne | Bacon, Nov. Organ, 1 


nce . 


hae} been been 1 3 jarring, n * 
thoſe learned n men, were owing to the difference | 
in the action of boiling water on the ſeveral 
| kinds of glaſs employed. Contradictor opinions 
are now held, by two very n chemiſts, 
concerning the nature of ſteel; one — - 
. rhat its phlagiſ 
it is diminiſhed, in the proceſs by v t 1 
made. Both appeal to experiment in wy gpport 


i pert cs; to the arts, it merits a want 
comple: t and ſatisfactory inveſtigation. . i 
i To theſe examples I ſhall add another, i in een 
I have myſelf been particularly intereſted. The 
Rey. Dr. Hales, wheſe experimental inquiries | 
were generally directed to the good of bis 85 How 
creatures, diſeovered a litbontriptic OW er, in 
certain fexmenting mixtures. But he ach tov 
es the impracticability of injecting uch 
Wintures into the bladder, with ſufficient fre: 
_quen ey, to diſſolve the Kone; and recites tis 
experiments chiefly with a view. to engage o 0 
ah Ae laudable and important pu 
fubject however funk into oblivion, and 18 93 


nions; and as the point in diſpute 


| _ ther: axtempts of this kind were made, il the 


| noties of - che public was again excited towar 
ehe properties and uſes of 'fa&itious air, by. "che 
f of various learned and ingenious men. 
At this time (197: 
in Lot don eminent för his k 4. not 


#2 N : 
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) Dr. Saunders, a. pipe 
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Na DMEM the n & tick. Dr. 
Hales had begun, and found that the ſolvent 


alſcribed to eee mixtures, 


daten e i the bar airs Hearing fome very 


imperfect accounts of is discovery, curioſity. 


and humanity engaged me in the purſuit of it. 
| > L,rec W 111 
hadi proved the ſolubility of various earthly. 


liected that Dr. Black and Mr. Cavendiſh 


bodies in water, either by abſtracting from, or 
ſuperadding to the fixed air, which they contain. 


And as, the human caleulus is diſſolved in the 
| former way, by "oh 


y lime water and the cauſtic alkali, 
it. appeared to me highly probable, that the 1 


5 effect would be produced, in the ſame. ſubſtance, Z 


by the, latter mode of ope 
favourable 0 the hy Ty 


ation, Analogy ſeemed 
theſis, and 2 ſeri ies of 


5 7 experiments, Which. 1. made with great care, 


| fulleſt manner, confirmed it,. Two years 


| alter ard, Dr. "Ealgoner. engaged in the ſame 


enquiry; and the reſults of his trials exactly 


coincide with thoſe, which. T have. related. This 5 


united . evidence has been alſo "ad 
by che ſubſequent. teſtimony « of Dr.. Prieſtley: and 


Dey + Hulme. et deciſive. as it appears to be, 


: Ot of mine, WhO Ip a very able. an accurate 
xperimenter,.afures me, that the ca/culb, which | 


_ A hos edge reſiſt the action of me- 


And he further adds, that not one 


| : of chem þ has Fara, found. to contain a ſingle; grain 
; c ewe: = 


th; but. 5 all of them proved 


1 . „„  inflammable, 


* k Th. 8 
3 DEN 
- 


1 like 


have fully ſhewn, that theſe ſubſtances vary in 


their ſtructure and compoſition; ; that calcination 5 
converts ſome into quicklime; that others are . 
conſumed entirely in the fire; and that a 4 third! 


ſort yield; after burning, an inſipid reſiddur 


incapable of giving any impregnation to water“ 
What then are we to infer fron premiſes, 'appa- 
et us deduee from them 
theſe ſalutaryleſſons; that Jogmariſm 1 isunbecoms 
ing a philoſopher; that fallacy may attefſd ouf 5 
cleareſt views; and that unperceived 7 5 


rently ſo inconſiſtent? 


in the ſubjects of our inveſtigation, may r#de 


truth compatible with contrariety of ebene, : 


An eagerneſs to eſtabliſh ſyſtems, anda; 


diqus diſdain of perplexity, contradiction, 'ogdif- 


appointment, are diſpoſitions highly unfayonrable 
to phyſical inveſtigarion.. Lord Bacon has" well 


obſerve hat one, who begins with certain- | 


©ries, ſhall end in doubts; but if he will, DE 
4 content to begin with doubts,. he mall end. in, 
1 ert A 


r 
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5 rene af che eee A man of Tl 
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»oall-ftones: Dr. Hebendes has} _ : 
alſo, favoured- me with Liniltar information, re- |: fo 
ſpecting their analyſis. On the other hand; I + 


WET, 1 he a e of ſcience 3 is uſu-. T 
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-phileſophic al reſearches, ihe too much 3 
-wolity ; 1 and if he be fortunate in the attainment 
of a ſew leading facts, he ſupplies all remaining 
deficiences by conjecture and hypotheſis. But 
2 be obſtructed: by contradictory 
phænom ſtudy of nature wit 


mena, he quits the 
_ diſguſt; and concludes that all is uncertaint 
| becaiiſe he has had the mortification to un him 
if miſtaken. A ſcepticiſm like this, founded 
in pride and indolence, is equally ſubverſive 
| boik-of ſpeculation and of action. We can apply 
no of human learning, which is f 
from en or exempt from 00 nor 


engage in any plan of life with undeviating judg- 
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P and uninterrupted ſucceſs. Sa true is * 


; N e e müdes ſubduQts ratione ad vitam fait, 

Quin res, tas, alp. ſemper aliquid apportet novi; 

| 4 9 5 admpneat : wt illa, quz te ſcire.credas, neſcins, 
t que rib 25 Prima in e e 5 

Tr. | 
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. he bett! 1 8 of of wiſdom, ſo thoſe i in philoſophy 

may, frequently, be applied to the promotion of 
f feience, In experimental purſuits, which are 


8 not vn ertaken at random, but with conſiſtent 


f and rational views, we neceſſarily form a Pre- 
conception of the. induction to be eſtabliſhed. 
Thi the trials ſucceed, | in : which we. are © eng aged, 


TT . 


0 


| unexpected phænomena often occur, | which F 
awaken our attention, ſuggeſt new analogies, 
and excite us; perhaps, to the inveſtigation! of 
other Propofitions of more importance e Kg 
ar ut Ones. The very intereſting and 
comprehanſive diſcoveries of Dr Black, eon · 
cerning the nature of calcareous earths, and 
alkatine-{alts,: in their di i 
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neſsvand tauſtic ey, originated from. am incident 


of this kind.“ milar 
might eee | 
But Whetk 
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red; ſeems Ronny 6 ok 1 9 o. F 
bie d the young ee e 
de eadtious both of admitting, 3 formin) 

ſuch andlogics. Ver they are fometinies fo ſtrong 
28 te fore cnVviction even Sil 5 evidence 
| erlebte ac of general opinion. The diamond 
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der ſuch be the fortunate" event or not, 

a negative truth may be of as much valud ad 4 

pPoſitive one; and conſequently, ſucceſs or diſap- NN 
pointment may prove equally” uſeful in experi- 
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was held by chemiſts, in 
Newton, to be apyrous, and could not be ſuſ- 
pected, from any of its known qualities, to be 
of an inflammable nature Ter this vigilant 
35 philoſopher did not heſitate to conſider it as an 
undtuous coagulum, ſolely from its poſſeſſing a very 
high degree of refractivs power on the rays of 


the time of Sir Iſaac. 


light. For this power he found to depend chief · 
ly, if += 1 'wholly, on the Aulphureous! parts of 

mpoſed Late experiments 
have confirmed en e and fully proved 


that diamonds conſiſt almoſt entirely of pure 
phlogiſton, ſince they are capable of being vola- 
tilized by heat in cloſe veſſels, of pervading the 
moſt folid porcelain eee and of being co on- 
45 verted into actual flame. N 15 FFC 
The 


accuracy of this nfegance=is @; hiking 
| fiof the importance. of: judicious:and compre- 
_ henfive analogies; and of the advantages reſult- 

ing from the mode of reaſoning by induction. 
For, 1 uſe the words of. Sir Iſaac Ney * 
though the arguing from experiments and 0 

e 8 by: ee is no 
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a was firſt "recommended pong abode. into 
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phyſi ics, y Lord /ervlam,, who, at fe early 
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period dies 1 de {Faiiliry:: of: N 
ſyllogiſtie fyſtem, which,” proceeding on the 
ſuperficial enumeration of a few particulars, fiſes 
at once to the eſtabliſiment of univerſal propo= _ 
ſitions. Du viæ ſunt, atque e polſunt, ad in. 
guirendam ei inveniendam veritatem. Altera a bene 
et particularibus advolat ad axiomata maxime gens 
5 ralis, atgue ex iis principiis, eorumque' immota vori 
tate judicat et invenit axiomata” media; algue "hee 
via in uſu et. Altera à ſenſu et partitularibus e. 
eitat ariomata, aſcendendo continenter et gradatim, 
ut. ullimo loco perveniatur ad maxim generalia; 
gue vin vera eſt, ſed intentata.* n of OPS ONE - | 
„ 35 It is obvious that the force of this inductive 
method of reaſoning muſt. depend on the ad- 
vancement, Which has been made, in the diffef- 5 
ent branches of phyſics. Indeed, it preſuppoſes 
a ſtore of particular facts, gradually accumulated, 
but ſufficiently ample, and fit for reduction into 
their proper claſſes. Time and obſervation will 
be continually diminiſhing! the number, and 
conſequently! enlarging: the: boundaries: of theſe 
_ claſſes, by diſcovering: other relations between 
them, and Pointing out che connection 'of phe- 5 
f nomena, deemed,” at firſt, diſtinct and inde- = 
| pendeht. But it muſt, be ; "remembered: that 
every acceſſion to, knowledge renews the doubts 
and difficulties, that reſult from ignorance; be- 


* err yer er er om rn 


— —— — 


* 1 e * 
W 3 : y 
— — Y — — —— 


1 frat | vent ot: ots 2209; 19 vitehango a) 00 * . 
„* Bacon. Nov. Organ. Lib. 1. Aber. 19. 5 ln bd 1 
VVV cauſe 


a tee b ben PIE 0; 1 
Sation, and further: deſiderata to our wiſlies. It | 
is this endleſs progreſſion of ſcience,” whithz*;by 

gratifying: curiofity with perpetual novelty; and 


anitmating ambition with proſpects of higher 


and higher attainments; ſometimes gives the 
attachment to it an aſcendaney ober every 

other principle, ſo, as to render it the ruling 
paſſion of the mind. And as-this: paſſion: does 
not, like the love of virtue; temper its parti- 
cular exertions; by preſetving a proper ſub- 
ordinatipn in the powers, Which it cus forth 

into action, the wildeſt extràvagances of eme 

tion and of conduct, have been indelged by 
thoſe, who ſubmir. to its 'uncontrouled dominion, 
A great philoſopher has ruſhed naked, from the 
bath, into the ſtreets of a populbus eity, frantic 
with joy, 0 ie ſolution of an intereſting pro- 
blem. But a8 1 have eipatiated in another 
Eſſay, N on it ſbliy of ſüch extravagant ardour' 
in the (purſuits of knowledge; 1 ſhall cloſe theſt 
reflections with che eee from Milton- 
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plants, you, as appeared to me at that time, P {t 
concluded that. fixed. air affords a pabulum for 
Plants, which is £qu 105 
and vigour, for a cc 
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| Th which So lies, i In daily lif ne. "TI Bn KOT: 3885 
| the prime 3 1 
Or emptineſs, or fond 1 impertinence, D 


And renders us in things, that moſt concern, e 
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TI is now many years ſince, from ſome xperi- 
1 ments which, you had made on the effects of 
fixed air, applied to the leayes 3 ; | 


ya) to the ſyppore of Wir! 


rheſe experiments cs Jewel rs 
to the reſults of .thoſe related by Dr. 


his firſt volume. 9 The doctor Werte eo - 


that 100 UN. 5 Rn in yeſſels con- 
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5 pure „ e 4 4; For me endace "ey ond . 
that plants, confined | in "Part ect air, Feriſhed | 
| ſooner, t than in common e eee ee 
I all along underſtood your meaning N 
5 not that fixed air, in a pure ſtate, and quite 
ſtagnant, Was nutritive to plants; but, that gra- 
dually applied, and in a continued ſtream, while 
the plant, at the ſame time is not confined from i 
the common air, (in a manner analogous to what 
may probably take place in nature) plants do 
receive ſuch A portion of nutfiment, from the 
fixed air, as is ſufficient. for. their temporary 
| ſupport, even when, remoyed from every other 


means of receiving their food. T his at leaſt 


Was the idea which : always entertained; 3 and the 


| concluſion to be drawn from this' theory is, that, 
probably, fixed air conſtitutes a part of the food 
> hb plants, when growing in their proper element; | 
ſuch air being diſcharged by the different ma- 
nures, which" are mixed with their native foll; 8 
1 and this theory, if juſt," may lead to conſiderable = 
improvements in agriculture. In the third 
volume of Experiments and Obſorvations on 
different Kinds of Air, Pr. Prieſfley at the Tame | 
time that he acknowledges that he could con- ; 
e ceive nothing more fair and deciſiye than your 
ct experiments,” yet "declares himſelf” convinced 
that there muſt have been ſome fallacy in them, 
and he ſeems to think that he had detected it in 
. inftances; ; the firſt e cauſe of error 


was 


ſtandard plants, had not be 


| neee were made i 'Nooth's ma- 
chine, and as you had not aſcertained the Pro- 

portion of fixed air which was contained in your. 
veſſel, it was, ee N n a Nu 


had: imagined. *. dee e RTNL LE, 
To ſhew the wie ality of this opinion; he 
has related a humber of experiments, by which 
he found that fixed air, in all proportions, 
from a ſtate of purity, to that of a mixture of 
fixed air to 4 common air, was injurious to 
| vegetarion; Be deſtructive to the colour of 8 
leaves. Let, with his uſual candour, he p mk 
liſhed, in the Appendix to that volume an account 
of ſeveral experiments, which I had rranſmitred | 


to him, in the latter end of the year[1976.4 7 


By theſe it appeared that a ſtrawberry Plant had 
not only been preſerved alive, expoſed in the 
middle of Nooth's machine, to copious ſtreams 
of fixed air, from the 23d of April to the 14th of 
May, but that the bloſſoms, which were only 
budded when put into the machine, had actually 
expanded. A ſtrong proof that the plant had 
e IG e It was "then: alive, but 
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e ee e was miſtaken in, an. . appoiin 
vill appeas 7 iid he © pres, 
4 'Theſe "had been WORE previous to Dre rauen 
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in firilar OR to tl W. which- had been 


41 


5 


3 


2. Henry en the Engerimer 
ET OD Di Wages and How! 


| taking out of the machines, was thrown away. 
_ 1 Two: ſprigs of mint, wich ſome looſe. earth 
adhering to their roots, were alſo 


is an - 


.ept t in ſimilar 5 


veſſels, from che iſt of September to to the zath 55 


of the fame month. To the one à continued 
current of fixed air was Aubpliede Ihe roots 
of both were cut off on the 7th; The ſprig in 
common air exhibited. ſymptoms of deray on 
the 22th day, but chat in the ſtream of fixed air 


CRT 


1} | continued ſreſh above 2 week, after that in the 


dommon air was decayed nearly to the top. The 
experiment was then Wee l N re- 
| er, ee ve ſoon withered. r 
Ihe next year I made che following-e RY 
ments, which farther confirm the truth bs | 
Preceeding ones which had been made both by 
. vou and myſelf. In theſe; as alſo in thoſe: uſt 
related, the firſt cauſe of error was aveided, and 
the proportion 155 ee air was, eee en 
| aſcertained. 15 : U Say 1 wo FO: 5 * l pr 
to E799 5 April an The dy peisg very 
cold and vegetation back ward · The middle 
| part'of Nooth's machine was entirely filled with 
Feuxed air, by firſt filling it with water, inverting. 
it in the ſame fluid, ſtopping up the capitulary 
tubes, and then driving out the water, from the 
veſſel, by fixed air from an efferveſciug mixtore. 
The middle, was then immediately Placed on 
the lower, part of the machine, containing an 
. mixture alſo, which bad been work- - 
„ * 1 . ing 


ing bor ſereral minutes, and a crigaſon; 


through _ 


ompreſſed, and one; or two received, ſome da. 
mage. The efferveſcen 

ame, . and, igto the ſame, veſſel, 
mint, y. with its root, was in- 


T and, a ſimilar. ſprig * 
l: age laſs decanter As. de. hg edges 
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ö ee did not begin ta droop til 
n the 46th it was taken out ſh; 


We pn 
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changed. ee Ur arr 
The mint examined on. the, 12th,.wa 
1 3 firſt, 
en more vigorous... On the. xgth, 8 
ance was more vivid than chat in commot 
but the next day it was, e dead, 
; Was ti en out in a flaccic 8 eee 
„April ach, A. polyanthos plant, ai is 
wil overs was 


"540 7 2 T 1 800 9 Sie frtt (LK bet 
| 3 The mac DA aving no valve, 5 pin been 1 


en fly ſhaken, Tfulfpected "thit Home | of the vitriolic acid 
hd ben'iforoced up the tubes; for che moifturs;/in/the in 
"fide of abe reſſel, obe more einn tban it would echave been 


e the. * * . oO bo © 5 uss ; 86k! ite 
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| | the middle Part, 
„ 4 N the petals we neceflarily - 


e was kept up, briſkly... | 


t into the xefſel, wit 
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— was + fixed air; and during Teyer: 


legs re fr 


the firſt four days, then twice, an I een wo 1 


once 4 day, but the diſcharge of air was con- a 
5 tinually going on. It continued ten days with- 
cout any figns of decay; and, when taken out 
of the machine on the 14th Gay? chd ug ſome 
of the Aer flowers were fading, the others were 


as freſh? and blooming as when firſt put into 


the veſſel. More ſo than thoſe of the other 

| plants which had been purchaſed the ſame day, 
and had been planted 1 in the garden. The body 
of the Plant was green, ſucculent and unde- 

cayed. The air extinguiſhed flame, and, on 


al days, 8 
the proportion of fired air muſt have been larger. 
But © confined in veſſels of fixed air; or even 


105 Nooth's machine, with the upper part and 
groved ſtopper Put on, Plants died ſooner than 


in common air. The air e was 8. Sg 
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Tam informed that an dente phitoſſtic Ef . 
Geneva has made ſome experiments in which he 


has proved, not only, that phlogiſton is the food of 
plants, but alſo, to the ſatisfaction of Dr. Prieſt- | 


ley, that it is in the form of fixed- air, in Proper | 


proportion and place, that this pabuli 
miniſtered-. 


e e on; 80 which, Eat itt t a 


he latter is the whole t 
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this occakion, f er be Thought 1 * 
to recur to my journal of experiments, and to 
take this method of laying an account of them 
before the Literary and Philoſophical” Society; — 
in order to aſcertain your claim n n e 1 
in-queſtion.! | {PLETE OVER YOU 381 pIRGOT. | 
In regard to the animal body, it dil furely | 
be wrong to ſay that nothing Was nutritious or 
ſalutary to it, but what it could beat to receive 
unmixed or undiluted. Why then may We not 
ſuppoſe that though fixed air, When pure, may 
may be fatal to plants confined in it; and ex 
cluded from free communication with the com- 
mon air, yet when applied in proper doſe, and to 
plants enjoying a free intercourſe with the atmo- 
ſphere, it may have a contrary effect, "mr" ſerve 
: ke. nouriſh and ſupport them? ef N 
But in Dr. Prieftley's capes ws — 
| 0 does not appear to have been allowed; -_ 
and herein, I apprehend, confiſted the cauſe of 4 
the difference in'our reſults. ), TRE 
be At that time, the anke n of ed air was 
not underſtood. It is now, generally, allowed to 
de formed by a combination of phlogiſton with 
the pure part of atmoſpheric air. The firſt of, 
theſe ingredients has been proved, by the expe- 
riments of Dr. Prieſtley and others, to be favour- 
able to vegetation, while plants droop and decay 
When” "OE to the NI: of the latter. It 


out 
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reſpiration, advanced and ſo 
Dr. Affelter) the animal mui 


oY Auid,,, Jo. ſalutary £0. animal, but 1 
e of che Plant, and, its functions, being thus , im 


* cated, - in a manner revVerſed to what. would h 


ting phlogiſton; from common air, ap- 
Plying it to their opreure, | and throwing, out the 

Pure or dephlogiſticated reſidunm, as æxcremen- 
titigus. 5 Now allowing, What appears highly 
probable, that they have a ſimilar power of .de- 
| compoſing fixed air, and of applying and reject- 
ing its conſtituent parts, our method of con- 
Aducting the experiments was not injurious, to the 
| proceſs; whereas, hen confined in cloſe veſſels, 
as by Pr. Prieſtley, the plants would be ſuffo- 


ben 10 an animal. For as in that caſe, from a want 
0 woication With the atmoſphere, as neceſ- 


1 e carry off the phlogiſtop thrown, out from 
9 


8. (according to the beautiful theory, of 
well ſupported by 
m periſh; ſo, in the 
ace the plant would die, if cut off from 
moſphere, in ſuch manner, that the 


| 1 pure air excreted by its veſſels could not be con- 


veyed from it. For, in theſe circu ſtapces,.this 


life, mult. be accumulated in the body ' | 


This reaſoning ſeems to be confirmed by ſome 


: of. the facts which. you have Gy oh to 
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= . TS ' ſeveral 


WAS 


ſeveral of: FORE experiments, that during ſeven 

hours of the day, viz. from 10, A. M. to 5, P. M. a 

the plants, you employed, were expoſed to varying 

pfroportio - fixed air; ſeldom exceeding the 
Lo ptoportidn o Er eontamed in the veſſel. and 
never leſs than; I»; But, from g o'c | 


58S 


evening till 10, the ſucceeding day, the quan- 
tity of fixed air ſeems to have varied, from æ to , 


of. the 1 „air, Now: ö plant expoſed 90 fu 
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ſtreamn thy ugh the velicl, ; muſt b e in a fayoure 3 


970 ate, oth fo mee 1 conſes quently, 
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"indvbrains 45 the "valleys; lik rg in Ruſtia, 


| Gefmany, Peru, che Brazils, and North America, 
on the baßkkt of tlie Obio near the river 
Mimme, ſeven” hundfed miles fro m the ſea- 
coaſt, and five or ſix feet beneath the ſurface of 
the earth, there have frequently been found, at va- 
tious times, foſſil tuſks and bones of a very large 
ige, ſomewhat reſembling thoſe of the elephant. 
In ternperate climates, the tuſks are ſoftened, and 
conver ed into -foffil dbory; but in countries 


frequently frozen they are generally found 5 very 


: freſh” Many of them may be ſeen in the Impe- 
rial Cabinet at Peterſburgh, in the Britiſh, Dr. 
Hunter's, and Sir Aſhton Lever's Muſeums, 5 

and in tllat of the Royal Society. Accord- 
ing to tradition, theſe were reported to be - the 

tuſks and bones of the  Mammouth, an animal, 
which, if ever it exiſted, is not now, that we 
know, any longer an inhabitant of any part of 
Ks 1 globe. A N of er Memmouth 


4 
* Pa! 


2 1 7 n . 3 2 4 
f OITAY AS Ba | 5 1 


* 


F 


is. given. 7 dalle : Phis' animal, he lays, is | 


four or five yards high, and about eee. "go 


long. His colour is greyiſh, Ee aero 


walking he has 
contrakking his body to a greatdlegree. Tiridides GTB 


* 
oF 


Mr. Pennant „ however; thinks 1 1 cc more 2 


adds, ho maintains and continues every created 8 


oh Several eminent naturaliſts of late years, a8 


10 long, and his front very broad. 
preciſely under the eyes, there 
which he can move and eros at D 


_ Soy SY | 
, ding aud 


1 
ey, 


Ides gives a fimilar account ; but he 18 Can. 
did enougli to acknowledge, that he never kiew 
any Perſon WO had ſeen the Mammouth alive” | | 


3 0" a \ 


te probable, chat it ſtill exiſts in ſome” of thoſe 
Wh, of the vaſt new Continent, impe- 
n netrated yet by Europeans. Providence, 8 he | 


c ſpecies; and we have as much aſſurance, that 
c no" race 6f animals will” any more ceaſe while | 
< the! TT le 5. 1 

& cold and bent, 


and winter, day and 2 


Sir Hans Sloane, f Gmelin, | Daubenton, and 
Buffon, are of opinion chat theſe prodigious 
bones and tuſtes are Pere the bones and tuſks 
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| 058 held) the diemmonth a0 be as fabulous | 
= e eee ire e miles ei ago! 
be great differene in ſize, they endeavour 
6 BAR HOON e in age, . 
| Spb ae —_ ern; parts N 
where. glephants. arg no longer natives, nor can 
Sh long: exiſt, they preſume 0 2 haye ariſen 
tfrom;hence.; that, in the great revolutions which 

_ hayg; happened in che earth, the slephants, to 
Wal deſtrustion, bays, left their natiue country, 
and; diſperſed themſelves; wherever they could 
find ſafet y. Their lot has been different, Soft 
ima longer. and others. in.a-ſhorten tiche after thei 
0 Ad e neee to great distances by 
nundations, Thoſe, on the contrary, | 
en lar che nor 


F mn I eats a - 

Is dhe gear 1767, Dr, Humzerz 1 0 whe eck 7 

Anse of; his brother, Mr. J. Hunter, had an 
opportunity of inveſtigating more particularly 


this part of, natural hiſtory, and has cyidently 
proved, that theſe foſſil bones and tuſks are nat 


only larger chan the generality of-clephants, but 
1 that the ftuſks are more twiſted, or, have more = 
the 1 curve th; 
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| the thigh- 205 Sek boges differ in inet 4 
from thoſe of the elephant; but what put the 
matter beyond all diſpute, was the ſhape of the 
grinders, which clearly appeared to be thoſe of 
a carnivorous animal, or at leaſt of an animal 


of the mixed kind, being furniſhed with a dou- 


ble row of high and conic: proceſſes, as Bhs in- 
tended to maſticate, not to grind the food, and 
the enamel making a cruſt on the ougfd= cM of 
the teeth, as in a human grinder. They totally 
differ from thoſe of the elephant, which is well 
known not to be of the carnivorous, but grami- 
niverous kind, both by the form of its grinders, 
| and by its never caſting animal food. A fer 
years ago, I had in my poſſeſſion an lenke 
grinder, which Sir Aſhton Lever did me the 
| honour'to place in his elegant Muſeum. This 
is flat, and ribbed tranſyerſely on its ſurface. 
Some have ſuppoſed theſe foſſil bones to bee 
1 to the hippopotamus, or river horſe; but 
there are many reaſons againſt this 8 


as the hippopotamus i is even much ſmaller than | 


the elephant, and has ſuch remarkably ſhort 
legs, that his belly were within e four 
inches of the ground. . 4. 
The late Dr. 3 in a e on a 
5 ae read before the Royal Society the a 
of February 1768, and publiſhed in the tranſ- 
actions of that year, gives a particular account 
of ſeveral tuſks amd grinders 1 in the tower, which 
came from the . and others; which Dr. 
1 Vor. II. . „„ e 


1 


42s 1 


= 


7 15 F . 71 
— r 19 
* g i 


9 Theſe rates ae cee Dr. Den was a fully | 
convinced, were not, as was ſuppoſed,” of the 
5 5 American elephant, but belonged to an animal 

of another ſpecies, a p/eud-elephant, or animal in- 

cugnitum as he calls it, which naturaliſts are now 
eee with; and from the form of the 
Ages on a body of the grinders, and the 
of the enamel on them, which makes 

e _ he outſide only of the tooth, as in 
T al care his brother Mr. J. Hunter 
was convinced that the animal was either car- 
nixorous, or of a mixed kind. -Lboſe who wiſh 
to have a further account of this ſubject, I muſt 
ur to refer to the doctor 's ingenious paper. 

The thigh bone, which I have now the honour | 

to ſhew. to this Society, was given to me by 
Mr. egg of Ardwick, who purchaſed it 
at Liverpool. It was: found in a room i in that 
town, from whence. ſame people, who kept wild 
_ beaſts, had ſuddenhy decamped in the night, 
and, it is ſuppoſed, left this bone behind them. 
This is all I could learn of its hiſtory. It is 
evidently the left; thigh bone of ſome amazingly 
large animal. The met of kit, is three feet ten 
inches and lines; the breadth, in the nar- 
roweſt part, four ehe ben and ſeven lines. Its 
*' thickneſs," two inches and nine lines. Its ſmalleſt 
tineumſerence, one foot and one inch; 5 its 
_ forty: pounds. eight ounces, 
Nath OR LEON. "_. e wick the femurs_ 
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olf Can . ald Siberia, abc with nets 


common elephant, ſeven feet and a half high, de- 7 


ſcribed by Mr. Daubenton, in the Memoirs of 
the Royal Academy of Sciences of Paris, for 


the year 1762, it appears to bear che greateſt 5 
reſemblance to that of Siberia. It is longer . 

s, and is, per- 
haps, the-longeſt thigh bone of any animal, of 


than any of ther 


by ſeveral inche 


Which an account has been given by any autho 
we are acquainted" with. It is neithe 


much exeeeds that of the common wa wa 
Dr. Hunter, in the paper before re 
3 ſeems to h 


ES 


brought pretty politiye: + 41 


rhat theſe dale femurs (that from A 
and that from Siberia) are not the femurs 
of the elephant; and as this thigh b bone before 


us has ſo great a ſimilitude to theſe two, par- 
ic! ularly to that from Siberia, there is Sith 


: reaſon to be of the ſame opinion with regard 
to it. Whether the animal deſcribed by Muller, 


under the name Mammouth, has ever exiſted, 


or whether, as Mr. Pennant ſeems to ſuppoſe, 5 


er ſo heavy, | 
nor ſo thick, as the one from Canada, but its 
weight is greater than that from Siberia, and 


it ſtill exiſts in any parts of the world, W 8 : 


SE SI: nas long remain undeter rmined. 
1 * 


* Since this 3 paper was read before the Shakin the 8 ö 8 
James Douglas has ſent me an account of a thigh bone of 
tis animal, in the Bardugh, much larger than any of 


theſe... It weighs e * er 58 nds, = 920008 2 monly 


| four feet i in length, */ e | 
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: poſton and reduced it to the fame ſcale with 


3 3 the A 5 Gre $9 = bm, 15 
of the temporal, and jaw bone, there is little 
room to doubt their having helanged 1% an 
animal, 5 we are now. entirely. unac- 
quainted, and of which there are no een 
traces remaining. It appears to have been 
larger than the generality, at leaſt, of Elephants, 
or than any other quadruped we know; and, 
from the ſhape and nature of the grinders, it 
muſt eridentiy have been a carnivorous animal. 

1. have here ſubjoined a comparative view off 
e femurs of Canada, Sit iberia,, and that of the 
common elephant, with my own; the account 
of the former is extracted from Mr. Daubenton's 
before mentioned. The circumference, breadth, - 
and thickneſs, are taken at the ſmalleſt part of the 
bones. The length is meaſured from the upper 
part of the mes. to the. dowels extremity; of the | 
Inner condyle. „%% DEITY T3 : x. 8 Fe} 
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2 of the elephant, and animal fncg- 
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HERE Fees to be: a region higher in the 
air over all countries, where it is always | 
— Viktor, where froſt exiſts continually, Kinee; | in me 
midſt of fummer on the ſurface of the earth, ice N 
falls often from above in the form of hail. | 

©” Hailſtones, | of the great weight we ſometimes ©. 2 

id them, did not probably acquire their mag co 
nitude before they began to deſcend. The air. 
being eight hundred times rarer than Water, is s 
unable to ſupport it but in the mape of vapour, =— 
a ſtate in Which its particles are ſeparated. >, = 
ſoon as they are condenſed by the cold of he 
' WE... region, ſo as to form a. 8 00 that drop „ 
55 e to fall. If it freezes into K TRY of. = 


: : _ | 8 hs 
ice, that e e 0 en oth the 
drop of water, and the grain of ice, are aug- 


N it, and ſorm a re” of e, 55 or ik 
| ounces in weight! . FN. 


- a n bus ey to wake degri e; 


mented by particles of the vapour they paſs 


through in falling, and which they eee 5 
their coldneſs, and attach to them 


elves: 
At is poſſible that, in ſummer, much of AB | 


is rain, when it arrives at the ſurface of the earth, 
might have been ſnow, when it. began i its deſcent; | 
but being thawed, in paſſing through the warm 
air \neaf the ſurface, it is changed, ron 
n into iin te ar 8 8 


1 ſnow 5 


How: hems cold 8 his: a . 
particle of hail, which forms the center of the 


future hailſtone, ſince it is capable of commu- 
nicating ſufficient cold, if 1 may ſo ſpeak, to 


freeze all the maſs of vapour condenſed round 


When, in ſummer time, Bs 7 Wa 18 . . | 


| continues long every day aboye the horizon, his 
rays ftrike the earth more directly, and with long- 
EP continuance, than in the winter; hence 
ſurface i is more heated, and to ee depth, 


bf the effect of thoſe . x 
When rain falls on the . 3 ak 8 i 


down into it, it carries down with it a great 


part o of the heat, which, b * Tt mean: 


de i mos : 


: ſtill deeper. 41 5 : 5 


© boot 


The, maſs of 1 to 5 85 8 perhaps ac 


continues 


* 77211 


ehe 


continues 16 retain its blo fa ori time. Thus 
the firſt ſnows that fall in the beginning of win- 


ter, ſeldom en on the ſurface, but are ſoon 


melted, and foon abſorbed, After which, che 
winds that blow over the country on which the 
ſnows had fallen, are not rendered ſo cold as 
they would have been by thoſe fnows, if they had 


remained. And thus the approach of the ſeve- - 
rity of winter is retarded; and the extreme de- 


gree of its cold is not always at the time W e: 
might expect i it, viz. when the ſun is at its great- 


eſt diſtance, and the day ſhorteſt, but ſome time 


after that period, according to the Engliſn pro- 
ver b, which ſays, as the day lengthens, me 


cold ſtrengthens the cauſes of refrigeration Y 


continuing to operate, while the ſun returns too 
7 a his force co ntinues too EYE! to cou n= 
e ſeveral of the iber nid of the. 
year 1783, when the effect of the ſun's rays to 
heat the earth in theſe northern regions ſhould 
ave been greateſt," there exiſted à conſtant fog 
over all Europe, and great part of North Ame 
rica. This fog was of a permanent nature; it 
was dry, and the rays of the ſun ſeemed to have 
little effect towards diſſipating i it, as they FO \. 
do a moiſt fog, ariſing from water. They were 
7 "_— rendered ſo faint i in pafling through it, 
rhat when collected in the focus of a „ 
__=_ ls would ſcarce kindle brow n paper. 
A” 00 


A 


— 


O 5 z nen effect; in bas the 
5 dae was: eo dinmifhed;; -- He, 

Hence the ſurface was early 8 d 
Hence the firſt ſnows remained on it un- 


5 
1 
725 
£ 


6s melted, and received continual: additions. 


Hence the air was more e mad: the winds 
more ſeverely cold dots ee e be at... 
Hlence perhaps 5s winter 1 1 259 Fog 8 Was 
| a more ere than any. 5588 had panes for WAY: : 

e VVV 

The cauſe of this univerſal Lage! is not 8 x . 
certained. Whether 1 it Was adventitious to this 
earth, and merely a ſmoke, proceeding from the 
| conſumption, by fire of ſome of thoſe great burn- 
ing balls or globes which we happen to meet. 
with in our rapid courſe round the ſun, and 
y hich are ſometimes ſeen to kindle and be de- 

ſtroyed in paſſing our atmoſphere, and ; whoſe n 

| ſmoke, might be attracted and retained by our 

earth: or. whether it was the vaſt quantity of 

; ſmoke, long continuing to iſſue during the ſum- 

mer from Hecla in Iceland, and that other vol - 

cCano which aroſe out of the ſea near that iſland, 
which ſmoke. might be ſpread. by. various winds, | 
oyer ag; POANETD: Lg af. the world, is . un- = 

Is fr Fiat ae tha enquiry; f 3 ther 
e hard winters, recorded in hiſtory, were 
preceded by ſimilar permanent and widely ex- 
ee ſum ner Sies. 5 Henk ſe, if- found 4 10 be 
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| ſo, men might from ſuch ſogs cone 


probability of a ſucceeding hard winter, and of 
the damage to be expected by the breaking u up 
of frozen rivers: in the ſpring; and take ſuch 
meaſures as are poſſible and practicable; to 
| themſelves. and effects from the miſchiefs- that 
| 1 aged the laſt. FFF JE "dt 
| E 5 Poser, May | 1784. ; ns 7 5 bo 5 8 hengalier:s - 
...“. mn mr OSes 3 ' > 
| i {= 7 © 
| © $UBTERRanzous Cavern at Pais,” 81 oth 
| | Tons ND Member of the Royal Medical - 
| bei f a 2 „Ec. Ge. in 4 85 1 
FF; — _ e „ 15 . 1 20. 1 75 29, 764 
| {viſited à moſt extraordinary 
| 1 ſubterraneous Cavern, commonly called the 
| | 0 jarries. But before 1 give you the hiſtory of 
FX. 1 expedition it will perhaps be neceſſary to 
iy a few words concerning the ob/ervatoire ral, 
me place of deſcent into this very remarkable | 
1 cavern. This edifice is ſituated in the Faux- 
bourg St. Jacques, in the higheſt part of the city, 
It takes its name from its uſe, and was built 
by Louis XIV. in 1667, 0 after the 8 of 
= % 88 Claude 


es r Aid architekt 70 bis enn * 
ſerves. for the reſidence of mathematicians,” ap- 
5 ee by the king, to make obſervations,” and 
improve aſtronomy. The mode of building it it 
is ingenious, and admirably contrived, it being 
ſo well arched that neither wood nor iron are 


0 employed in its conſtruction. All the ſtones 


have been well choſen, and placed with an uni- 
formity and equality which contribute much to 
the beauty and ſolidity of the whole edifice. It 


is reckoned to be about eighty or ninety feet in 


height, and at the top there is a beautiful platform, 
paved with flint ſtones, which commands an ex- 
| 5 0 view of Paris, and its environs. In the 
5 different floors of this building, there are a num- ö 
ber of trap-doors, placed perpendicularly over 


each other, and, When theſe are opened, the ſtars 


may be very clearly e e from the e | 
tom of the cave, at noon day. 1 5 
At chis place, I was e ed to nt the 
n (perſons appointed by the king to 
ſuperintend the workmen). by my friend Mr. 
| Smeathman, who had uſed great application and 
1 intereſt for permiſſion to inſpect the quarry, and 
had been fortunate enough to obtain it. For 
as 15 cavern. is extended under a great part 
5 of the city of Paris, and leaves it in ſome places 
almoſt entirely without ſupport, the inſpectors 
are very particular as to ſhoving: it, and en- 


deayour 


deavour to 3 it as 1 poſible, lea, i 
it ſhould get generally known, it might prove 
a ſource of uneaſineſs and alarm to the inhabitants 
above. For, what is very remarkable, not with · 
ſtanding the extent of this quarry, and the ap- 
parent danger many parts of the city are in from 
it, few, even of thoſe who have conſtantly reſided 
at Paris, are at all acquainted with it, and on 
my mentioning the expedition I was going to 


undertake to ſeveral of my Pariſian friends, they 


ridiculed me upon it, and told me it was im- 
F there could be any ſuch place. . —_ 

About nine oclock in the morning we aſſem. 
bled to the number of forty, and, with each 
a wax candle in his hand, | preciſely. at ten 


o'clock; deſcended, by ſteps; to the depth .of 


E eee, and ſixty feet perpendicular. We 
had likewiſe a number of guides with torches, 
which we found very uſeful; but, even with : 
theſe aſſiſtants, we were ſeveral times under the. 

- neceſſity, of halting, to examine the plans the 
inſpectors keep of theſe quarries, that we mignt 
direct our courſe in the right road. I was diſ. 
appointed in not being able to obtain one of 
theſe plans, which would have given the cleareſt 
xtraordinary place. At the | 
entrance, the; path is narrow for a conſiderable 
way; but ſoon we. entered large and ſpacious 
1 e with names, the ſame as in 


idea of this moſt ex 
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- da; as we deen paſted. on the ae e ſo 
that it had every appe unde a a ire . 
ſwallowed wp inthetearth} 0 Horn thc gets, 
The general height of het 800 1s PIT nine 
or ten feet; but in ſome parts not leſs than thirty, 
and even forty.” In many p places, there is a liquor 
continually dropping from it, which congeals 
immediately, and forms a ſpecies of tranſparent 
None, but not ſo fine and clear as rock cryſtal. 
As ud. continued our peregrination, we: thought 
ourſelves in no ſmall danger from the roof, 
which we found but indifferently Propped i in 
ſome places with wood much decayed. Under 
the houſes, and many of the "ſtreets, how- 
ever, it ſeemed to be tolerably ſecured by 
immenſe ſtones ſet in mortar in other parts, 
where there are only fields or gardens above, it 
was totally unſupported for a conſiderable ſpace, 
_ ng OY A ag or a” pre 1 71 
2 on cede abou two hs we Again | 


_ deſcended about twenty © ſteps, and here found 


4. 


: hes feet ane and the roof ſo _ that 
ve were obliged to ſtoop co i 


ſome workmen, in a ver y cold and damp place, : . 


Derne moſt dangerous part, which they 
were fearful would Sive way, every moment. 
We were glad to give them money ſor ſome 
drink, and make our viſit at this place as ſhort 

as poſſible. The path here is not more than 


FE as 7 FS 6 a 


By abi time, peel of the party: adn to re- 


pent of their journey, and were much ie of 
the damp and cold air we frequently experi 


But, alas! there was noretfching g 


N 


On walking ſome 
entered i into a kind of ſalon, cut out of the rock, 
and ſaid to be exactly under the Egliſe de St. 
Jacques. This was illuminated with great taſte, 
occaſioned an agreeable ſurprize, and made us all 
ample amends for the danger and difficulty ve 
had juſt before gone through. At one end, was 
a repreſentation in miniature of ſome of e 
principal forts in the Indies, with the fortifica- 
e RI & c. "Cannons were planted, 

ouple of ſoldiers to each, ready to fire. 


| Centinels: were placed in different parts of the 


garriſon, particularly before the governor's houſe; 
and 2 regiment of armed men was drawn up 


in another place, with their general in the front. 
The whole was made up of a kind of clay Whiem 


the place affords, was ingeniouſly contrived, and 
the light that was tl n e i gave it a 
| very pretty effect. VVV N N iy 85 
On the other fide of this ih og along table 
Br ſer. out with cold tongues, bread and 

and ſome of the beſt Burgundy I ever dran. 
Nox every thing was hilarity and mirth; our 
fears were entirely diſpelled, and the e we 
dreaded, the moment before, was now 1 e 


8 * . * we were all in good ſpirits 
5 1 


utter, 


e diſtance: Gate we 


* 
* 
* 
% 


« ? 2. 


— 


— n when our guldes iu it pru- | 
dent for us to aſcend, as we were then got o 
the ſteps which lead up to the town. We here 
Hunk dunſelves ſafe; ar the Val de grace, near to. 
the Engliſh benedictine convent, without the 
dealt accident having happened eo any one r 
the party. We imagined we had walked about 
two French leagues, and were abſent from the 
durfack of che earth, betwixt four and five Gurs. 
After we bad thanked the inſpectors an 
405 for their very great civility, ee 


and attention, we tonk our leave to viſit the 


Engliſh: henedictines convent, in whoſe court 
yard, and within a Few yards of their houſe, the 
roof of the ſubterraneous paſſage had given way, 
and fallen in, the depth of one ee ws 
dien une feen. e e FFV 

Though there was ſome little eee ee 
our raſh. expedition (as ſome people were pleaſed 
to term it) yet it was moſt exceedingly _ 
able, and ſo perfectly a nouvelle ſcene, that we 
were all highly delighted, and dae dar- 
bee amply — for our trouble. 

L regretted that I did not tak! 54 ther- 7 
momater and barometer down wirn me, that 
rt might have had an opportunity of Waking 
ſome remarks, on the temperature and weight 
of the air. Certainly, however, it was colder 


be | at this time than on the ſurface of the earth. | 


N 


But 


he deſcended the laſt winter, in the long and 
hard froſt, he found the air much more tempe- 
rate than above ground, but far from warm. 
Nh however, had he a thermometer wit 
im. I lamented too that I had not time to 
make more remarks on the petrefactions, &c. 
Mr. Smeathman obſerved, chat when he ae. 
. he found a very ſenſible difficulty of 
breathing i in ſome of the paſſages and caverns, — 
where the ſuperincumbent rock was low, and | 1 
the company crowded. This no doubt was- 
much increaſed by the number of perſons and EE 
of wax lights, but he does not apprehend that „ | 
_ the difficulty would have been ſo great in rooms 8 5 
of equal dimenſions ener round. "Were N 
marked. too, when. we deſcended,” that there 
Was, in ae wee an x oppreion of reſpiration a” 
throughout the whole paſſage. ET IS, 0 Bo 
.. There were formerly ſeveral mh i 
the quarries, but the two 1 have mentioned, 
_ viz. the Oharuutory and the Val de Grace, are, 
l believe, the only ones left; and theſe the ink 
ſpectors keep conſtantly locked, and rarely open 
them, except to ſtrangers particularly introduced, 
and to workmen who are ec N in 


ſome part by the King. . 
The Police thought it a „ 8 * 
to ſecure all the entrances into this cavern, from 
e been ee inhabited by a famous — 
| Sang — 


| gen g ak 3 Who infeſted: the country for 
"wy miles round. the city of Paris. | 
As to the origin of this quarry, I ob wars 
on the ſtricteſt; inquiry, learn any thing ſatisfac- 
tory; and the only account 1 know publiſhed, 
is contained in the Tablaaus de Paris, e 
: aalen tom premier, chapitre 5 W. Page Laue. x 
ee Pour batir Paris dans ſon origine, il a fally 
4 ec b ptendre la Pierre dans les Environs la con- 
« ſommation enen A pas été mince, Paris 
40. Kagrandiſſant on a bãti inſeafiblement les 
Fauxbourgs ſur les anciennes Carriers, de 
s ſorte que tout ce qu'on voit en de | 
tei que eſſentiellement dans la terre aux : Be 
gement de la Ville; de la, les Concavites 5 
ter antes, qui ſe trouvent aujoundꝰ hui . fas 8 
c maiſons de pluſieurs quartiers; elles portent 
te ſur les, Abymes. II ne foudroit Pas un choc 
ce bien confiderable;; pour ramener les pierres au 
e point d'ou on les a enleves avec tout deffort, 
e Huit perſonnes enſevelies dans un Gouffre de 
e cent cinquante Pieds de Profondeur, er quel. ; 
ec ques autres accidens muins connus, ont excite 
06 enfin la vigilance de 1a P olice, get du gou- a 
ce vernement; & de fait, on a etage en ſilence 
8 les -edifices. de pluſirurs quartièrs, en leur 
« donnant dans ces obſcurs, ee, my Hal | 
ec qu ils n'avoient ae 27. eee 
Tout le Faurbourgs Saint Johns M Rue 
5 5 «dels Har 8 &: meme 12 Tournon, 
e Os cc e 
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de potent ber 6 K Pon 
te. « bati des Pilaſtres pour ſoutenir le Poids: N 
« Maiſons. wy Que de matiere 4a EX ns, en 


« conſiderant cette grande ville forme, & ſou- 


< tenue par moyens abſolument contraires!” Ces 

Clochers; ces Vontes des temples, autant 
-<© 66) ſignes, qui diſent a Voeil ce que a 
ty e en Lair manque ſous. nous Pieds.“ 


«For: che firſt building of Paris, it was 1 5 


« ſary to get the ſtone in the environs, and the 


« conſumption of it was very conſiderable. AS 


<« Paris was enlarged, the ſuburbs were inſenſibly 
5 built on the ancient quarries, ſo that, all that 
cc you. ſee. without. 18 eſſentially wanting in the 
earth, for the foundation of the city: hence 
ee frightful cavities, which are at 


« this time found under the houſes in ſeveral 85 


« quarters. They ſtand upon abyſſes. It would 
te not require a very violent ſhock to throw back 
ee the ſtones to the place, from whence they | 
ee have been raiſed with ſo much difficulty. 
ce Eight men being ſwallowed up in a gulph one 
* hundred and fifty feet deep, and ſome other 
| © leſs known accidents, excited at length the 
ec vigllance of the Police and the government, 


« and, in fact, the buildings of ſeveral quarters. 82 


ke haye been privately Propped up; and by this 

| te means, a ſupport. given. to theſe obſcure ſub-, 

15 terraneous 1 1 which, they before wanted. 
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0 All the fuburbidof: St James's, Harp-ſtree et, 
, and even the ſtrect of Tournon; ſtand upon 
te the ancient quarries and pillars have been 

8 « erected to ſupport. the weight of the houſes. 
c What a Auject Four reflections, in confidering 
40 this great city formed, and ſupported by 
'< means abſolutely contrary! Theſe towers, 
ce theſe ſterples, the arched roofs of theſe temples 
: ad Tae many fighs to tell the eye, that what 
8 we. no 3 in the! air, is wanting under our 
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vou an account of e Inſtrument 1 8 
conſtruded for the eaſy and exact finding 

ppecite gravities of bodies. - It appears to me 5 
be as Perfect, as the nature of 2 A floating inftru- 
ment of this Kind will admit of; and, for . that 


reaſon, 1 prefurne 1 it will not be impertinent to 
j 8 mention 


ni 11 4 . 918 Kat Ee 


7 
0 Eelleenßs to Toltow n . Slaps in Sine 0 8 | 
decbbnb of a few Effy Inlſtruffient,- that the 
Hyaretheref; of Akeöttieter was firſt invented by 


that“ greut philofOphtt. "The ety” iniftrütment 
bers mentioned, wit intended for the hydroft4. 


tief Proof” of metals, and was adapted to ſerve 
chiefly for guineas? It confiſted of a Pall, = | 


what leſs ran an Hen'b egg with à ſtem of fol 


or five inches in length, Jölcderett to tlie uber ” 


'Y 


paftꝭ cund a bent wire Gr ftitrup Beneat 


the uſe of the inſtrument, he p 
bull de made large, and . 
vanet for occaſiehally changing 
ballaſt applied beneath the ball. fs „„ 


| *Boyte's inſtrürpent was intended to be "itt *%s _ 


h, to place 
the boin upon. A Mit Piece f 'Brafs, with a 
latsrat fetet to hold che coin tight” though the 
_ | fi@&Þordueilg more to the caſe thin accuracy of 3 
the etperiment, is tiefrioned' by the aüthöf, 8 
being preferable to the feirrup: and, to ektene 
poſes tffat the 5 

With” 4 contri. g 


he quatt ity * 3 


. 


betet, and, bonſerſocdrly, the Sadbatlens cf 16> 


Nom densteck Certild invariable” weights.” But 
When the hydrometer ig to be uſed in ations , 
"SENIOR the T0gun nan the rebel, 


vi 2412 1 5 
Tec ava vn yy 15 Me ed 
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6 at . events, it being forward a rather intricate 


; < r ook 4 ebene amen of 5 


1 or Teas to een 54 yn 
ſem, which, inſtead of graduations, had only 
4 ſingle mark that, in all caſes, was to bet to ght 
to the ſurface g of the fluid; by ce eee 8 


8 added i in the ſald ſcale. ELL $24 It - 5 7 25 It 77 phe” 


Mr. Clarke, ft who in the year Ap 301 de 5 
2 account of an |bydrometer,. does not appear 
to have been appriſed of what had been done 
debe by Boyle and F abrenbeit.. For he ſpeaks 
of his own inſtrument as a new invention, though . | 
" 6; does not; differ from that of Boyle, except in 
3 great number of ballaſt weights 40 be 
. ſcrewed. occaſionally to the lower ſtem, inſſead 
of dep ending; on the graduations of the upper 
ſtem; and he affirms,, that the ſpecific gravities 
of fluids cannot be found without a great deal 
of trouble, though it is certain that t hey may 
be found with greater eaſe, and much more 
accuracy, by that of Fahrenheit, than by his own. 
e Scherer wi W 1 8 e to 


dae ens ond. ee of the ya, ban. 
3 vol. vi. Dork. I. P. 24 N 


I at); e e 


; it; Ibid. vol. ha wi p. 52 toc 8 


s from the V 


of Aids, "is uſed by che'officers 6f exciſe,” 8 T 


| meter is "inferi6y ko Pafffenbit's 
in two 4s ects. In the fifſt place, either a 4 
bubble of Ar, been f t OE" Will lie 
hid in that part ef the” cavity of! the "ballaſt 
_— \which'is not filled by the ſew; and it 
is of very different Ghſequence,” Chich of the 
tuo is there. And Kebndh, che " weights aQ- 
ing on iſtrument, by their reſidual gravity, 
will not be conſtant; ör, in other word ds, an 
i additional weight will be a666tipanied by an 
addicien to the bulk of the immerſed” Part of t the 
inſtrument: and, in the e caſe” Where "the Tpecific 


gravity of the id is not giben, Bur regte ö 


it will not be eaſy; to determise how much the 


5 . operation of che onęſ is cunteraßted by that of 
the, other. | However, though this laſt conſiger- 


5 x3 La 


ation evinces' that the inſtrument is not fit for 
general uſe, Jet it is Sccbrate for the, trial of 
<4] ardent * "pirit, or any Locher Particular liquid. 
when the RE are adjuſted by e e o 


the HR eee ry Gy 


Poſterior to theſe, there Rave been 5 a . | 


95 ceniphho improve the ye 
kae been aimec 
fect or convenient, with reſpect to ke "ſingle 

uſe of proving ſpirits, it is unneceſfary to deſeribe 


fometer; Büt as they 


| them: at large. Among theſe it is however pro- 


: per to mention thoſe of Dr. 8. F Wande and 


allows! for „ebe binihhrdör ef ie 


Ehiefly”! to render ft r more per- 
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4 2 Deſeriptinn Ne lee lulu 
Mr. Quin. The eee et . Mpſt enn 
6 ne, Poffels, ig weights. being. 
adjuſted, to che d ifferent ſpecific. gravitiesn of 
+ ſpirits, by..oxperiments mage. a5 numerous werie- + 
dies .gf-firength and temperature, Thees latter 
haying,-ng;,addjcignal weights, but; depending 
entirely O the Wade en, of Jits ech, is much 
J desc sin Pffekice . ML i ri Sine 
5 45 As ie 0.) end alen GA _ 1 
whole larger end is wp 5 
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Fee ich is 4 1 the. — of 


the' inſtrument itſelf; vo non on nana hone on wat 


—— i aſſumed: that | the: = 


uppen.eale-ſhall! conſtantly: carry 2000 grains 
when the lower ſcale is empty, aging inſtrus 
ment ſunk in | diſtilled water at the temperature 
of 60 Fahrenheit, to the middle of the wire on 
ſtem. The length of the ſtem is arbitrary, a 


is likewiſe the diſtance of the lower 3 
the furface of the globe. But the length of the 


em being ſettled, the lower ſcale may be made 
ee and, conſequently, ther "Slab dale the 
greater its diſtance is taken eifurface 
the globe; and the contrary. 


16 en 1 


that che diameter of each ſcale muſt not be les I 


chan the ſide of t 
grains. * e's 1 | 
+ The: diſtances of: then pper and lower 1 
reſpectively, from the neateſt ſurface of the globe 
"bog ſettled, add half the fide; ofa cube f 
water weighing rc grains to the diſtance of 
the upper ſcale. This increaſed» diſtance; and 
the faid diſtance of the lower ſcale, may be con- 
Sine: as the two arms of à lever; aach by che 
pperty of that mechanical Power, 1 . 
As che number expreſſing the loi 1 
sto the whole weight above: 
""—_ N 88 to 6006 weigh 
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has no tendency to any one poſition: bt gi. . 
This laſt found weight muſt eee 


Fa 


} 


-Tdache CE juke n 1 


* 


increaſed, in order that the inſtruments may ac- 


quire and preſerve a pi 


rpendieular poſition 


Add togethen into one ſum, the weight of the 


lower ſcale thus found, the weight 0 


the upper 


I agd its load, and the eftimate-weight of 


the ball and wires. Find the ſolid content of 


an equal weight of water; and thence, by the 


common rules of menſurat 


11 the diameter of 


an equal ſphere. This will be the diameter, 


I | 


outſide to outſide, of abes globes that, wk 
4 whole. e . 227 {Oe TE, 5 . 1 5 b 8 


„ A this proceſs, and every eee Fey the. 


+ 3 letter, 


may be eaſily deduced from the 
well known. laws. of hydroſtatics; I. ſorbear en- 


larging on the demonſtrative part, and ſhall pro- 


seed to indicate the uſe of: the inſtrument 1 15 | 


8 


_ ſame curſory manner. Mad bl ee ee 
. 70 meaſure the ſpecific - PRO e . 3 1 1 i 
mometrical expanſions, of ruulps. If the extreme - 
length or heighth of the inſtrument be moderate, 

its weight, when loaded, will be about 3100 


grains. It is, he 


wever, aneceſſary in practice, 


that its weight ſhould be accurately ſaund by 


A experiment. 1 


is whole weight is equal to that 


of a quantity of diſtilled. water, at the tempera- 


1 a of 60˙, whoſe bulk i is FRO; to chat part o 


** Bemo: I, eee the chftrocmoret be i- 
merſed to the middle of the ſtem, in any other | 
fluid at the ſame temperature (which may be 

done by altering the load) the difference berween 5 
dis laſt load and 1000 grains, will be the differ- 
ence between equal bulks of water, and of the 
other fl id, t weight of the maſs of water be:. 
ing known to be 3100 eden If the ſaid dif- 
ference be exceſs” above 1000 grains it muſt be 
added; or if it Be gene e ec from 3100 
grains: the ſum or remainder will be a number, 
whoſe ratio to 3100 will expreſs the ratio of the 
| ſpecifics gravity of the aſſumed fluid to that _ 
water. And this ratio will be expreſſed wien 
conſiderable accuracy; fo che inſtrument hav- 
ing a cylindrical ſtem of no more than % fan 
inch diameter, will be raiſed or depreſſed near | 
one inch by the ſubtra ion or addition of % of 
a grain, and will therefore” indie e with reale . 
ſuch mutations of weight” as do not fall mort 
Of: of a grain, or We : oth part of the Whole. 
Conſequently, the ſpecifie gravities of all fluids, „„ 
in which this inſtrument can be immerſed, wi! 
0 "nn found to five places of figures 1 
It is evident, that this inſtrument is a kind Ii 
* thermometer, perhaps better adapted „than 15 1 
the common one, for meaſuring the expanſions | „ 
of fluids by heat. As che fluid, in the common | 
l * by he Ew of W 
=. F 


& 
C 4 
f : 
2 
al 
4 L 
F+ 
© 
} 
1 a 
4+ % 
: 2 
14 1 
* 1 
4! 
WH . 
4: 
1 
x : 
4 17 
1 ht 7 
7 r 
11 q 
* 13 
1 * 4 
4+ 4 | 
3+ * 
[i . 
* 
„ 
4 7 
i * 
* 
35 
1 
1 4 
"1% 
f 
al 
a 
19 
1 1 
? y 7 
k a” 
MW; 
* * 
Rc. 
1 
ca $4 4 
Wl. 
"SY 
"EB 
* 
2 
* 
* N. 
* 
1 
9 \ 
160 ' off 
- 18] 
” * 4 
11 
N 
"25K 
1 LI 
© 3 
_ 1. 
. 
. 
* 4 * 
* 
8" 
, * 
8 
| 4 
we. 
N 
. 
. 4 
be. N, 
"4 
x 
o , 
£ a 
* 4 
> 1 
* 
« 
3 
* 
24 7 
2 
1 . 
1 . 
A. 
— * 1 
| 
> 


1 
; 
, 
Mi 
5 
N 
x 
* 


S SS nas — 
EE 
—— —— — ——ů ů — c— + : 
1 * * „ = . * — 5 AS 5 — * 
— A pt * ». . * 
— 2 5 2 A 


DDr 


D 
-—x AE. $5, = : 
4 * 1 
— r — DARE 7 2 
* r 7 n 


- 2 
7 5 — dl MEL EC» doe aw <p—— cor 
* * o Ow 3 n — 7.995 
* Y « 1 * r v 


t 


5 


veſſels ſa our — fall — eee # 
_ of: t$hey ſame >XE 


af Gon, beyond we SO er- 5 
panſion af the materials it is compoſed 
To nꝛjꝗre be fpergfict Primer 8 8 
bes. The falid: bedies, ta beattied by! this — 
inſtrument, mull; net Kxeced x00 grains Lin 
weighs. Place the inſtrument in diſtilled water, 


ans lead che upper ſcale or diſhy till the ſurface 


- off wel Water interſetts the middle of- che ſtem. 
Uthe meights required ta effect ithis be exadtly 
IJ grins, che temperature: of the water 
anſwers 0 60 of Fabrenheit's ſcale s if they be 
monę or leſs chan 4h grains, ie follows, that 

| Madan colder or warmer, Having taken 
ante ef this weight, unload dhe ideale, and 
Plage tbexein the body, whoſe ſpecific gravity 
En +! Add more weight, kill che ſurface 


of ie water again; hiſects the ſtem. The dif- 


ferenge between che, adde weight, and t the 
farmer lead, is the weight of the body in air. 
Plaee new the body; in the lower ſcale or din 
- vhden water, and add weights in che upper 
fie the farface of che watet once more 
biſects the ſtem. This laſt added weighe will 
| bei the difference*between - 1000 rains, and the 
_ meightofthe body in water. ee this 
by an example. ESO a, SHOOTER 24,7 


VN. B. The ſpecifics gravity. of lead and tin, 


Land * others ING willy vary in the 
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melted and gopled.:n ſegond timer This dit, 
berenes probabln aniſgs fang the arrange ent 
8 of cht pre a8 sggling More an leſs toddenly; offs” 
The load was found by experitagit | KAY 999 9 10 b. 
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ments 1575 various ae that they have not 5 
paid much attention either to the temperature 
or _ ſpect” Byte ka 5 the water 5 made uſe 
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with a tes ee of 0 than iu intended 
| in the conſtruction here deſcribed; may change 
the ſtem, which for that purpoſe maybe made 
5 d take aut, for a larger . DANCE p% wo! Rk 1 | 
One of the greateſt difficulties ha t attends 
Are igel experiments, ariſes from the attrac- 
tion or repulſion” that obtains at the ſurface of 
the pater. Aſter trying many 2A y" Expedients = 
. *obviate the itregularities ariſing from this cauſe, 
I findreaſon to prefer the fimple one, ef care- 
fully wiping the whole inſtrument, Fand-efpecially : 
the ſtem, with-a. clean cloth. 1 The weights in 
the diſh muſt not be èſteemed accurate, While 
there; is either a cumblus, ora cavity, in the 
water round then ſtem. e e 24 MI. 
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HE Nabe which, you: art FREIE red 

our late member, Dr. Gzoxcs BELL, by hy 
Reſolutions' of the Society, which occaſion this 
addreſs, cannot fail to be highly pleaſing to al. | 
thoſe! who: honour his ae oo To. me this "Ot 
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At Meeting of the e and Philoſophical Sociery | 
oh lancheſter, held February 4, 1784. ; 
1. Reſolved, as a mark of reſpect to the memory of George 
Bell, M. D. That a tranſlation be made of his Inaugural _ 

Differtation de Phyfiologia Plantarum — That ſome brief 
lemoirs of the author be prefixed to it, and _ the 
whole be inſerted in the Journals of this Society, 

5 2. That Janes Currie, M. D. the friend of Dr, Bell, 
and an Honorary Member of this. Society, be requeſted to 
make the tranſlation, and furniſh the memoirs 7 es in 
the above reſolution. © 12 85 N 1 „ . 

3. Reſolved that a copy of theſe an be Nin 8 

1 to D. er arrie, wa . acting wer of the Society. 
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tention is particularly grateful; and 1 ſhould not 
have been ſo ſlow in executing the taſk which 
vou aſſigned me, had not Oy continued ſick- 
neſs deprived me of the power. Now that my 
| fs "It foie iribkſn ber Etrnibrace 
tlie Eartieſt GpPpOrtunity of preſening che trahſla- 
tion Which yog have requeſted j and more fully 
to: comply with your wiſhes, I wen wms = mort 


5 5 hiſtory 8 of the life of my. much lamented: friend. 


Dr. BELI. was born at his father's eſtate, f in the : 
3 county of Dumfries, in the autumn of the year 
1755. He was the younger ſon of Richard Bell 
- of Greenhill, by Miſs Carruthers of Dormont ; and, z 
by both fides- of the houſe, was deſcended 6f „ 
families which claim high antiquit in that 
country, though little known to fame. Te 
5 tudiments of his education he! received at hotrie, 
and he was very early diſtinguiſned by the quick 
neſs of his apprehenſion, and the general bril- 
| lancy of his parts. While he was yet very 
young, he had the; misfortune to bofe His father, 
whe died at Bard In” the year" 766. This loſs 5 


Rü Ot 


. however, 1 in a great meaſure | ſupplied by 


- the care of his mother, who yet ſurvives: to be 
a bleſſing to ber friends; and by tlie counſel 
and example ef his brother, "who," though yer; 
- young, already Aplayed” an U Uncommon degree 
ok prudence and virtue. By them, Br. Bell Was 
. placed at the public ſchool. of Annan; then con- 
OD 3 _ 9 
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ne continued tik the for 
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0 — 


ſter of the Pariſh of News, in the Hfeighbour- 
bony of Damien, gabe up public teaching; but 


r. Ben was eontinued ſome time longer iti his 
han as M private Pupil.” "Under: the care: of 


this: ezerneht ſcholar, he had great advantages. 

At the time ks keft him, which was before the 
= completion of: his fiftectith year, he had obtained 
| + Perkekt 86h ainrance with the Roman'chafſics, 
competent” knowledge of Greek, he was . 
e in ine Preneh Manguage, was well ord 


| in geography; Hiſtory; and the elements of ma- 
thematics and had commenced : 4 @ critic in the | 


Engliſh: Belles Letires. „ 7 

In the autumn of 'the year 1770, he was . 
to rhe univerfity of Glaſgow, where he continued 
for one ſefſion, in the purſuits of general ſtudy, 
In The- latter end of / , he was: removett to 
 Edinbitgh;' and began his profeſſional ſtudies un- 
der tlle care and direction of his friend and rela- | 


tien Mr. Benjamin Bell, whoſe name is no well 


known tt the. medica world. At this unive! 


. * 


he reid: Here he conticied ſeveral years, and a 
made vidphd prbgreſs 167elotheal literature. Ii 
the yedt 1569, Mf. Fright being appointed mini- 


e 
2 e 4 W * Fm Tad 


of the year” i979, 


when He obtained: the degree of Doctor of. Me-. 


rt: ation, 
u are about to give a place in your 


| Uicine, And publiſheFthe Inaugural Dil 
| eo hich! yo 
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departments, of philoſophy. and. polite- . ; 
e to a plan of liberal and general edu- 
cation. As his application Was great, his 20. ö 
quirements were very conſiderable; and he was 
ſo happy as to. attract the notice of ſeveral per- 
ſons eminent for ſeience and learning. Of this 

number, Was the preſent learned Profeſſor. of 
Botany in Edinburgh, Dr. Hope; Wo early 
diſcovered. his, acute and enterprizing genius, 
and diſtinguiſted him by his patronage and 


* counſel, Oft this, number. likewiſe was the cele-. 


| brated Dr. Cullen, who, honoured bim with his 
particular friendſhip, and introduced him to 

the late Lord Kames,. in a manner which Was 
extremely flattering. His Lordihip,. when en- 
gaged in the compoſition of the work, Which 
he afterwards Publiſhed under the title. of, TE 
 GENFLEMAN,, FARMER. 5 applied to Dr. Cullen for 
information on ſome ſubjects connected with. 
the philoſophy of vegetation. The learned 
profeſſor, being deeply engaged with other ſub⸗ 
jects, referred him to Dr. Bell, then in his 

 rwentieth year, whom, .. on. that occaſion, , — 


introduced to his Lordſhip. . An acquaintance, 
thus begun, was matured. into intimacy, and 
Dr. Bell ſpent a conſiderable part of one or two 
5 autumn Vacations. At. nc ene ſeat; of. this 


as poi 70 e 1 * ee Fg 5 Ei 
tained. a particular regard for him to, the end 
of his life, When he made the tour of Fr Fance, 
the letters of introduction, which he procured: 
from this: illuſtrious. philoſopher, were of the 


greateſt ſervice; and he was likewiſe m i 


indebted; to his friendſhip, wWhen he afterwards, 


ſettled. as a phyſician at Berwick on Tweed. Sy hs 5 
While Dr. Bell was purſuing his ſtudies — 
Edinburgh,” „ his elder. brother, to whoſe: moſt - 


affectionate care he was highly indebted... met 7 
an untimely and unexpected fate. In t the 


autumn of the year 1776, he periſhed in bath - . 
ing in the river Kirtle, near the bottom of his i 


: own. garden. This admirable young man was 


bred to the Scotch. law. His talents. and his 
virtues made his life m 


— 
— 


[ hongureblel) and. his, . 


5 carly death moſt deeply lamented. th Dt” 


x 1 . 


Soon after his graduation, Dr. Bell heed” 
fr om Edinburgh to London, with the view of 
completing his education, and after a winters 
5 reſidence. there, he paſſed: over into France. At 
this time, he relaxed from the ſeverity of his 
ſtudies, and mingled more than might, from 
his former habits, have been expected, in the 
| ſcenes of EI en 5 vhich TR, 
abounds. r * 14 * 1 
In the 1 end. of the year 0 he W 
to Scotland. Some Part of thats. and the ſucceed-. | 
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the reſt of his time, he in Se le e 
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— % D Bell. 


his mo 


| her and Hiſters at his paternaÞ eftate.' : 


While there; 97 beſides the gratis exerciſe: of his 


profeſſion among his friends and neighbours,” 
he was much engaged in che ſtudy of the Frenek 
and Roman claſſics, ” and particularly, of the 
works of Vitgil, of whom he was an enthuſiaſtic = 
admirer?” In this interval; e, red *two 
NSS. volumes of exiticiſm on the Kneid. 
In the ſpring of the year 17801 he ſettledz 


43 Phyfician, at Berwick on Tweed, e 
1 - Sener al and Powerful recommendations; and, 
n leis than a year, he fell into the frſt practice 


2 


in that quart, By . having been repreſented 
to him; that he mig it have a larger field for 


the exerciſe of his: profeſſional talents at * 
ccheſter; he \ removed thither in the mo An. 


of 
5 2 
March 1761. WV N "$1 1 Tip, SY. 155 TS 


*8 It is net neceſſary to detail the incidents: of 


5 the remaining. part of Kis life. One this ſubject | 
vou cannot want information. He was admitted 


as a member into youf Society, ſoon after his 
arrival in ene and be continted ſuch 
till his death. During this: period, b vou all, 
probably, knew kinks and it becomes you; better 
than me, co eſtimate che degree of regard and 
eſteem, with which he was honoured. Ir only | 
temains, that J give a ſhort account of the con- 


cluding! ſcene, 10 which) by-che*privilege/ of ; 
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h Ir. geg with ee oi of pain 5 


and pleaſure; whichsF'forbear to deſeribe 


On the acth of laſt January, he Was 11 


with the ſymptoms of a fever, which, from the 
firſt, hel up prehended would prove fatal; He 


een the advice of His friends Dr. Man- 


d Dr. Prrei val, and they attended him, 
through"the whole illneſs, with tlie utmoſt kind. 
neſs und affiduity. But, notwichſtanding every | 
affiſtance which medicine could bring, the 5 - 
proceeded with moſt unfavourable omens. 
clearly foreſaw his approaching fate, and . 
pared for the moment of diſſoluftos, with un- 
. On the eigheh day he became 
rom this time forwards he or 


ſei en by intervals only: * 5 A Vigerbus 


APES 


eaſez till the evening of the fourteenth day, when; 
after aving' ſuſtained many ſeverFconflias, 1 


E. became vtterly exhiiiſted, aud nie 55 5 


Pired without 4 ſtruggle. In this” manner w 


eee the life of'a man, WhO Had Fier | 


16: procure” the love; and tabents to command 
. the' reſpe, of his fellow -creatiires? * And who, 
by an affecting, though! not uncommon, 9 
ſation of Providence; Way” Go: Wi 51 in he” be⸗ 
Simping of his career!” YR be rely Savoy 


r. Bell was" efdded bY Wahre 4 K 
untell mind, 4 vigorous underſtanding, and 
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ant fi bbs viEtä bh Ae bee 0 lem theſe, 
and Rad theſe only, he ſpoke and acted. He 
was See 5 from ee ae ee e : 


| rect, and his p MU! ole Sende be a 15 
werte more ſwayed by what he himſelf, thought 
right, than by what was likely to be eee 
by others; and when his determinarion was once 


1 made, he was not eaſily diverted from it, either 


by fear or favour. His adherence to truth wa. 
ſtrict and uniform, even from his early youth, 
His ſpirit was too elevated to ſubmit to falſe- 
hood, from whatever ſource it might be ſup- 
poſed to ariſe, whether from the ſuggeſtions of 
vanity, the impreſſions of fear, or the dic 
of malice. His humanity was pure and Una. 
1 fected. No man did a kind action with leſs 
RY conſciouſneſs c of merit, or leſs purpoſe, of gaining 
| applauſe. . His: paſſions. were warm, his affec- 
tions ſtrong,” his ſenſe of honour nice, his ſpirit, 
when provoked, high and indignant. In the 
more intimate relations of life; he was greatly 
2 beloved; in many of the qualities neceſſary for 
friendſhip; he has ſeldom been equalled., Through | 
the whole. of his conduct there appeared a ſtrain 
of manly ſincerity. From his cradle to his grave. 
be, perhaps, never, on any one occaſion; ſactificed 
reality to appearances, or courted applauſe from 
others, which. was,. not wa . an ro- 
Baie of * vn o OY T2 
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-4'Pheſe hs indeed 46 not often Aer. 
| uhoutorheir-kindred- defects. A fearleſs tem- 
ber and an ute hea; tare! ſeldom ſtrictly allied 

apt to inſpire a contempt 
5 DE rin ncaa have ſeribus eonſe- 
4 quences in the buſineſs of life. That chis was 15 
= inſtanced in Dr. Beil, thoſe: who loved him beſtt i 
arne forced to allow. He was not always ſuffici. 

1 ently attentive to the decorum of manners: hne 
was too much diſpoſed to break through thoſe A 
8 reſtraints, whieh a neceffary ceremony has im. 1 
5 poſed on the intercourſe of ſociety. Free from 
1 affeckation himnſelf, he was quick in diſcerning 
it in others; and he ſeldom allowed any thing 
lich bore gd reſemblance, to paſs unn ticed, 
e e for whom he entertained the higheſt 
” e N The eonkchuticee! which vanity often 
0 aſſumes; and which benevolence ſees and ad- 
mits, he was too much inelined to expoſe. This 
bias of mind appeared before he was eight years 
of age. At that time, the uncommon livelineſs 
bf his temper; and eee, his apprehenſion, 
ade h vel ad Inired; hes a of 
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: judgment coul® never E eee overeome. 
The features of his character were e .. = 
I ie ho ö „from his ea = | 
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5 . dependence of ſpirit and originaliry of, mind, 
5 18 which marked his riper years. “ KD nk his den 
+ +2 Failings, ſuch-as his, have their moſt udſavour- 
able effects in general intereourſe. In che ehe of 
friendſhip xbey appear of little account, When 
eee 6s pd dane ee RG R 


| _ oi he adi porno. 
equad-eake.. This was chiefſy owing aten 
Habits f verbal and grammatical, mein es 74D 
which, he | ** 1. greatly indulgrd. 49 
tremely nice in his choice wre dn 
| e 3 erg not car Htted 


4 7 His 
5 P varigus. 
In every thing which related, to his;profeſlion, | 
he was minutely informec * education had 

afforded him every opportonity.of in ann 3 
his application was great, and -his acquiremen 
TN were —— arenen W le, 5 


ical nowldge, be h. * 2 
org, Mot ns, Sgt 105 39 OI bt res ©, ee 
Th qualiticazef. Nx. Bell's mind, — — 
ate of alen. He Ae migen fitted for 


N N © 0d” 5 ſitustions 


| Grvrigns of 3 i nger ; at 
caſt differently, e e iaſm of his 
| ;and. the ſtrength Of his faculties, "might - 5 
have enrolled his name in:-the litt of, those which _ : 
80 to future ages, with. Honour and: aj-- 
plauſe. It Was his misfortune, that his ſituation 
a did. not always, preſent, „objects of Jufficient 
importance to excite his attention; and call 
forth; bis faoul ies; andith Js „ like many other : 
men of genius, he as ofren unable 40origina;e ” 
thoſe diesc exertion, "which: ſous times bring 
fame, and which generally bri g heppineſz. 
5 His ſpirits indeed were not equal. He vas gften 
5 Tint 955 
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7 his latter days. But he was narardityy bie, 1 
3 at times, no thoſe ebbings of; the mind, AS an „„ 5 4 j 
admixed writer expreſſes himſelf, which-generally = 
_ :company:great-ſenſibility a ſtate, frum Which EE 5 = 
de tranſſtion is ſometimes more eaſy eto levity 8 
c and mirth, than tothe ſober exerciſes of reaſon. „5 | [ : 
It is common to expect, even in: the nee 
1 parts of the conduct of men of allbwetl „ 
ſuperiority of talents, ſome marks of intentinn 8 
and deſign, by which ſuch Fuperioritys might 2 q : 
be. indicated. But thisgis, I think, an error. 1 
The characteriſtic of genius is ſimplicity. Alofty 8 
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chings. It is, however, to be lamented; that 


that ſelf- command, which ſhould give + 
e ebnet, and Readineſs Exertion. Br We. 


> x6 genius impoſe the ſevereſt taſ 
ment. The imagination; in Which they reſide, 


Ant Yeats and experien 
havefremedied; in a great meaſure, the defects 


duct ſo little ee by 


viſe; and the higher et eee 5 1 
_ Apeblewth'l nice attention to little 


nen of great ende ments are often deficient in 
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on the Judg- 


nsr 100 haftily enden rhem. The- Power 


ür always be ſtreng; the ſenſibility by: which 


| they are attended, muſt often be wayward.” To 
keſtrain, to e 


reite; andts! direct, the exertions 
f a find ſo conſtituted," "according t6 the dic- 
| rect et ca, muſt" frec ently produre a moſt 

warfare : and; if to ſueceed im ſuch con- 


reſts be mor ache given to the ſrong; let the 
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in Dre Befl's character; and, as he became more 
fully known; it may be preſumed, that he would 
have acquired a degree of reputation ſuited to 
d ee 9s 266 anch abilities. Tet it cannot 

temper ſo open, and à con- 
y the opinions or preju- 
dices of others, were not perfectly calculated for 
ſucceſs in a: world, in which the moſt honeſt 
heart muſt often be veiled, and the loftieſt ris 
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204} Gentlemen, was the man, e me- 
mory vou wiſh to preſerve in the Records of 
your Society: 1 knew Find better thin any . 
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_ perſon! living, and I loved him more than 1 
ſhall attempt to expreſs... Ichave not, however, | 
dealt in unmixed eulogy, which ſometimes may 
amuſe the living, but which can never charac- 
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teriſe the the dead. It belonged ro him 1 Ba ave 
mpted to dommemòrate; to be as" jea FE 

ved praiſ iſe; as of angeerveaLentifhe}, FE 

and I have endeavoured to delineate his chi ardster, —— 
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would have approved: I Have not, kniowimely, | 
extenuated kis faults} and youll not believe, 
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fattery ſvoth the ear of e 2 | 
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8 — 5 The a a was is publiſhed ; at Edinburgh, June 1; 1777 


IFFEREN:T..parts; 0 Ge drawn : 
the attention, of- different philoſophers. 
el of the greateſt; genius: "OT | 
employed ahemielxes in: the ftudyi.of zheir own = 
eee haye heen diligently; engaged in 
inveſtigating che properties of the inferiot claſſes 
of, animals,. Nor are thoſe WD: be er ue 
loweſt {glaſs of philoſephers. me and 
attention are engroſſed eee ee 
of natures, the Vegetable: Kingdom; though, 


it is to be regretted that, in general, their 
.  obſeryations have been directed more to the 
external e of WW: chan to their” Soon = 
ſtructure „„ apy 
50 he. 3 of 5 ee neee of 
x vegetables. unfolds their œconom 7, and, from 
2 diſcovery of this, not only botany, hut agri- 


e receive 1 eee But 
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| : and dedicated to doctors Cullen and Horx, in lan- 


; guage, which expreſſes a high admiration of their talents 

and virtue, and a deep ſenſe of gratitude for = * gh 

received: from them, by a AUTHOR, =” . 
„ 158 . 8 7 50 . 5 5 8 this 
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ee i: am led 10engage. 
0 leasing nature .of abe. ſtuds 
han ſurp nung chose Who have 
gone before me; 2nd. I purpoſe, in the following 
Eflay,. t0iconfing; myſelfſto a few remarkson che 
ſtructure, life, andi functions of vegerables,.; | 
At is proper to premiſę, that; if the. ana D 
of plants be not den e pit 
all che elgarnefg chat could be wiſhed, this: ariſes 
from their containing parts, of ſuch a.degree.of 
minuteneſs, that they elude the human; ſights - 
The nature of theſe: muſt ere ene 
inferred from. analogy, only, which is often falla 25k 
cious. But many things chaveiteern,algeriained. | 
on chis ſubject, and with "theſe Livall begin. 
On. making ag tranſverſe ſection of a tree, i 
appears to conſiſt of three; diſtinct Parts the 
bark the oO grand ithe magubla, or ith. ** 
bis Phe parle aonſiſts of am pants the entit le, 


andi the true bark. Thereutiele of plants affords: | . 


an external covering to all their Parts. At eon. 
e meh >layers;ceafily ſeparable: from 
each TO: and of: Whigh: the fibres are oe 


oy ffs ot 1 41 bbs ods, ain, IR 20 The 
5 u bas $0633, 14.403 
* ay Ee by. the 175 of: | ans gla tir irſt Gk. 
. N the curicle to be an organized body, containing 
5 longitudinal veſſels, and veſicles, cc. He however thoug bt, t, 
| the cuticle. was formed merely 'by the hardening of Gs : 
 ſuperficies of the true bark, when . to the ae 
— : | ; 2 air. 


The. bee bak ads: be collidertl as ee 
of Cellular fubſtince," in which are placed two 
Kinde of organs, the vaſa plopria, or the veſfels 
peculiar ts the plants, arid the lon Fittdinalfibres, 
f me uſe of theſe, not ing” can be ſaid at 
preſent. lo a3 ot. cee a e en got 0g 
12 On removing PE Oey 000 appears! 
Les fübſtance 189 denſer than che bark, and its | 
| ſtrüctbre rote düfieult to be demonſträted. But 
® bas. been difcövered Hkewiſe"ts conrain vaſe 
"ngit . "beſides | 
wick ſpiral essts, ö 
Sc ohe Eil ficiititc to thandthetpagid.ere 8 
Ane sted vage abrla Between he wood and 
the pith lies à green ee eee firſt 
accurately deſeribed by Df. Jahn Hl, and by 


him om e t6\cbntain all tidy arch-of the plant 
; 50 he g ve iy RY tab 


| abby Ts A mmuturiey it grows drier, and 
N an a ſmaller quantity; and, in very aged 
trees, it is oor Its ſubſtance is 

| _collular;/and;” according to the auth ee 
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af 'In a 5 Was miſtaken, becauſe. it 1s Handy in ow 
| heart of fruits, covering” the ſeed, and becauſe Du Hamel, | 
” and Dr. "Hope found, wat, When the etz tiele i. is removed, 
"WW" the acceſſion &' the Air. PI War- Cloth, this 
oF 4 . if Xp 104 
N is Loma ag in A little while PD 
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4 Theſe ae Gl no yegerables.” Wang te, 
But here are likewiſe, Huld, or juices in 
vegetables : andi theſe are of: ꝰ. ee The 
one» ig-jaf-chojfarny nature in all the variety f. _ = 


vegetables: che other varies according to, the 9 
different Plants im which, it; exiſts, The former, 1 
which is called. the ſaccus communis, when neee 8 


ed early in che, ſpring, from an inc giſion madę in 

the birch. or vine, differs, little from common 

water.“ The latter, which is named the. accu 
; 4 poſſeſſes, various properties in various 


3 but lis to Be: TOBIN that, on Jo 
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5 : it hav, however, beet alledged to contain a ſabeha- 
e ee, trees, as in the maple, &c. It has 
e been ſuppoſed i to contain an. acid. But, an; var 1 
ous experiments, which Dr. - Bull made on it, "he, "found 
| "nothing i in it of either kind; 75 and therefore, where ſuch ' 
_ [appearances have taken place, he ſuppoſed: them to ariſe 
from eee race of thei _ N N 
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| Fn 149% gives to each its ſenſible qu 0 
Theſe two juices never mingle with each other Ts ; 
in the tree, and Ahe latter is found in bee, 7 : 
propria only. 18807 ant AY A Ar ISO OT; NN ] 
It is not yet aſcertained, whether the ; Juices , i 
of plants are tranſmitted through veſſels, or 5 

- cellular. ſubſtance. Each ſide of of the 1 ” . 

| has had its advocates,» who Law: ſupported _— 
their reſpective opinions with, probable argu- . ; 
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To mie it ſeems moſt pr 5able, that all the 
flulds of plants ur tranſtmitted through veſfels, 


i a 


bor inis folding reaſons; 1. The exiſtence"of 


propria; and h e, is diſcoverable by 
"ks: Raked eye, andi made ſtill more 7 anifeſt - 
by dhe 'microſes p popes Juttus" proprius and 
Air are contain in theſe 4 is evident; and there- 
 — a us 46! believe; that the /uccus 
communes is alſo contained in veffels. 2. Secre- 
tion; of which! vegetables have“ undoubtedly 
the 
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er, is in n no e en we! . 


. 1188 e e fe les, ſect 
to prove, that the ſap is contained within its 


own veſſels; and does not fortuitouſly pervade 


exerys interſtiee 6f the Plant. He fixed an 
Anſtrument round the fter 
its eontractons and expanſions could be ac- 
curately meaſured; but he found no differenee 

in the circumference ef the trunk, when the 

tree was full of ſap, and when it was entirely 
Without it, altho | 
Was ſo nice, as to detect a variation of the hun- 
dredth part of a fipger's breadth! If the fap | 

| had. been tra anſmitted, without, veſſels,” through | 
te cellular ſubſtance, this, on. the withdrawing 
| e . Rave been com 


m of a vine, by which 
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GGG Have / | 
rtrractedd itſelß into a fmallevoompaſs,® 5.41n5m  - i 
we are now te conſider in what ales . . 9 
| fluids of wachs ure dnnn ud n eee, 1 
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 Boranills | 5s ha ave RE many e tn | X 
aſcertain. the | courſe of the ſap. Early in, the 9 

ſpring, "when the fap, begins, to. flow, inciſions. . 

have been made in the trünk and branches of : 


trees, as far as the pith; and, in ſuch caſes, it bas = 
been conftantiy found d, that 4 larger gan a = 


1d. 


5 0 fap flowed. from. the. ſuperior, than, from, i} the 
inferior margin of. the incifion. „This circcum-. . 
ſtance led t to the opinion, . chat! in the begy F ing . 8 1 
of the ſpring, great quantities of moiſture are dl 
abſorbed by trees from the atmoſphere, a. 9 
hence the ſource of the abundance of { ſap. P. But — 

a l l 2 8 
this concluſion, 1 found t to diſagree with a Phe. | 1 1 ; 
5 - * £3 06 1410 A CL ff 1 . | F 
„ Tre determine this "queſtion. abſolutely, it may > 7 8 N | : | , 
wat che moſt certain and (obvious method Would bby ts - 0, | 
jectione, e ee of our kiiowledge: ng wy. = 
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| Hope, and others, 1 5 they have failed... "They, riſs » _— 
fderable, way into Plants, but a. as, In a 5 Caſes, they 
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5 periments. 1. Hering made inciſions 
Tlious heights into the ſtem, of ſeveral plants, | 
N immerſed their roots into a decoctioi 


1 rior, 3 not from the inferior, margins of the 
| incifis 58 Hor had the liquor extended itlelf | 
TT mch upwards, beyond the A Les of the inci- 
= fonstrom wi ch it was diſcharged. ee e e 
e In the” eaſon. when the ſap ws moſt abun. 

1 dattih, Called the bleeding. feaſon, 25 deep cut 


ald che 


ouſly. from the Other margin of the inciſion, 5 
15 which. of *courſe Was now that next the root. 
On the other hand; many experiments may be 
5 brought to prove directly, that, in the bleeding i 


; 1. Early in the ſpring, w 


2 , | 5 5 = 4 
Cs lau from the two 8 bs | 
: W 7 1 
ova: | q 


tion of log-+ 
wood. The roots abſorbed the coloured liquor, - 
ich at length began to flow from the ſupe-. 
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was' ma de inte 5 the branch of a Srowing vine, 

| Lateſt quantity 0 f ſap Was diſcharged. 3 
from the upper margin of the ineiſion; but a : 
brätich ef the Tame. tree, cut in the Tame. man- 
ner, being inverted, the lap flowed moſt copir. 


ſeaſons, the, ſap aſcends from the roots towards 
the branches; the following however may ſuffice. ph 
hen little or no ſap had : 
5'yet entered. the plant, Dr. Hope. made. A num-, 
"bes of n of different altitudes, into the 
root and tem of a birch. As the ſap roſe; it 
_ firſt. flowed from the ſuperior. margin of the 
loweſt inciſion, and then, in regular ſucceſſion, | 


from 35 upper — of the other inciſions, 
„ «ill 


ll atllat, it rig the ki he 


E beginning of the bleeding ſeaſon, before the ſap 5 
is found in che ſtem or branches, an inciſion be 

maade in the root of a vine; a conſiderable flow . 
of ſap will follow the wound. 3. The quan- 
tity of ſap is very 5 ec ee to che 
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When a ie of 8 ed and 60d. of 
de pine, is cut from the ſtem, the ſuccus proprius 


flows in conſiderable quantity both from the 


upper and under margin of the-incifion. Hence 
to botaniſts, that this juice might 

have little or no motion, and that its efflux from 
ſuch an orifice might depend entirely on its 


it occuùrre 


P N Wem een e f POOR and 
& 


Z 1 Wi hay Ain be la N wg ES” 
ie ſuperior margin of each incifion, ſappoſing it to ariſe _ 
from the roots? The inciſion, it is faid,” hurts or deſtroys. - 

ie energy of the ap- veſſels for a conſiderable. way below. 
whence the ſap i is not propelled opwards, , againſt its own F! 


weight, and the preſfure of the atmoſphere | now admitted. 


3 


5 it again paſſes laterally into the divided veſſels; and fall. 
ing downwards, from its own gravity, à want of continuity / 
of veſſels, and the, diminiſhed preſſure of the atmoſphere, 


KD it Hops eee Mango: of: 3 e 
hs EIS: D „F vod. 5 
7 ; 1 : 


2. If, in the 


From the divided veſſels, it paſſes by a lateral communi | 
cation (for there are ſap- veſſels in every direction) into 
_ thoſe undivided, and when it has got above the inciſion, „ 


92 
* 


— 1 Dux: I cannot e his opinion : 
for although. i in 550 beginning, the ſuccut pro = 
_ flows f from both margins. of the inciſion, in a 
5 | lictle while, as I have obſerved, it is diſcharged | 
from the ſuperior margin only. This obſeryation 5 
in itſelf is not however deciſive... For it may 
To ſuppoſed, that the liquor flows more copiouſly 
from the ſuperior margin, becauſe the preſſure 5 
ET. of the air is leſs upon it, than on the inferior, 
and Becauſe the liquor itſelf is. diſpoſed to fall 
downwards by its gravity, in the fame manner 
as the ſaceus communis. That 1 might put this 
5 matter out of doubt, I placed the branch of a 
„„ in 8: horizontal fition, and another 
1 branch 1 inverted, ſo chat: 0 fe were 
turned towards the earth. In theſe Gituations, 
Icut a portion of the bark and wobd from each, 
and, in both inſtances, the ſuecus proprius flowed 
only from thoſe margins. of the inciſions which | 
were fartheſt. from the roots. „Hence it pers 
_ Uearly,;, that the courſe of this juice, in its 
veſſels, - is never from. the roots towards: the 
branches, but always in the contrary direction.“ 0 
Beſides the veſſels of the Succus proprius, and : 
thoſe core the fap, a third, Kind. Ak found / 


53 go r fs 3 3 M NS 1 Ws 3 | 
ee the experiment, lows cached, it appears, that 

1 > ine dow of the proper juice is not influenced in the ſame 

| _ degree; as that of the ſap, by an alteration in the potture | 

; _ ofithie veſſels from which it iſſues. {To OR? this i Is - 
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given dert 


vas roots, In a non-elaſtie ate, and gradually 
recovers . its ' elaſticity” in Ars paſſage” chroogh 
1 To o this Opinion it is objeQted. | x; That . 


«Hs number 'of 54% atria. 1s found in the 


— r 1 5 * — 


1 eſe 2 ate chiefly. ane = the” wood * nl 
and petals 3 bur are wanting. in the bert of 


trees, and in the herbaceous plants. They 


are formed by à number of ſmall” filaments, 
ſpirally Vee up, ſo''as to form 4 capity ä 
The name of vaſe airid Has been 
becauſe they are empty of liquor, „ 
and bethuſe"; a great quantity f air is certainly 
found in tlie Wood of plants, 8 1 velſels 5 
are chiefly placed; and Where there is no) N 
organization?” They are. pee 60 be the 5 
inſtruments of reſpiration in vegetables; rt 

in what matiner this känction is per red, ß 5 5 
not clearly ünderſtood. | 


* 


14 


. 


8 "43; 73 . STS 9 Hh 


3 


I. Some "Imayi ne that the at enters the e 


- 4 


roots of frees, where the j vice. Bas "undegone : | 


f little or no Circulation, and where of courſe 
little or no air can be ſuppoſed. to be eyolyed.. 
2. That the 'T bots are Very " incomuiddioulty. | 

8 for abſorbing air, being generally o ; : 


e 


3 3 4 ri N Fi 


AL; Others fappate: the. air is S Biaitea 


D d 


1 deeply b buried 1 in the earth, : as to > be entirely 5 ve | 5 
| Mi its reac 1 


- leaves, and thence carried into the body of the - 
Ph. "There + are indeed 1 many air-ve! i 
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 leaveng, and theſe, Cars pili for Spit 
the air evolyed: by. eirculation, Which at length 
5 off. with the perſpirable matter. But if 


2 air were abſorbed by the. leaves, and. 4 e- —E 


ſcended towards the roots, its motion would be 
to that of the ſap, and, inſtead of aſſiſt. 
ing, would obſtruct i its progreſs. It is com monly 
e that after the air has entered vege- 
tables, it is expanded or .contrafted,) according 
_eghs variations of the temperature of the at- 


be and. 1 in this way aſſiſts the aſcent or 5 
the fluids. EO, this: opinion it may 


15 1 4 it That the airryeſſels in . 


roots, where. the dap; is. firſt put in motion, are ſo 


= deep ſeated, that the changes In the. heat o of the' 


cannot affect their ti 


temperature, 


© &j That "the. can mon. juice, afcends, and the 
1 oper quice deſcends, whether. - the air. be hot 


cold, 3. That the preſſure « of the air veſſes 


5 thoſe: Which contain Juice, will not x more pro- 


* WS hep; ob ruck the motion of the fluids: in 
ern direction, unleſs the ve [els which In, 


218 


clude. them contained valyes, and in this caſe 
| theſe. fluids could. nor have a retrograde motion, 


Tat: bet, 


5 us look for ſoche more - probable 0 opinion. e 
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Dr. Hill has. LES, 1 the, cuticle. 
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= bn hl opening : 1 5 Rk TORT 5 
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| poſſeſſed: of ls erte, and, when 4 Plant is 

placed under the exhay 

pump, the ait enters through” the cuticle,” and 
only iſſues from the wood, in which the 9% 
acria are ſituated. From theſe eircutnttances 
taken together, and confidered attenrively, we 
have reaſon to conclude, that the air's proper 


CE entrance to che 54% acria is through theſe cuti- 5 5 
ceular veſſels. Thus, in the early part of the. 


: ſpring, the gentle heat expands the mouths of , 
theſe veſſels, before contracted by the winter” 8 
cold. Into theſe orifices, the external air ruſhes 
and preſſes down to the roots. To theſe it gives 


= energy, as It does to the moving fibres of ani- e 


mals; and, by its preſſure, it may afſiſt i in pro- 


- pelling the Juices upwards. = An-/ additional | 


quantity of air is evolved by the internal motions 
of the plant, and the whole paſſes « off with the 
: perſpirable matter, In this way, there ſeems to 
be a circulation of alr through plants, SER, 
55 and alle bel the. 1 which move. We. 
=: be” two. ue ries 6 rn 43 above. 
ch and, at the ſame time, "hew, that in 


plants, as well as animals, impeded reſpiration. 


impedes the motion of the Pb, and inter- 95 


rupted reſpiration deſtroys . „„ 


„ In the” winter ſeaſon, 1 e erer! 


- young trees with varniſh, and at the ſame time 


ä . them in wax-cloth, — the N HC 
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de branches only Sed 40 de air. They 3 
remained in this ſituation. during the following | 
, former, when ſome of them lived, though in a 
EE. languid ſtate, and put out a few. leaves; but 5 
-* thoſe from which the air had been more accu- 


rately excluded, died. without a fingle exception. 


- 2. Trees oyer-grown with moſs haye few leaves, 
weak ſhoots, and no fruit. The practice of 
- gardepers is therefore to be commiended, who, 5 
in the ſpring, ſtrip the moſs from the bark of 
aged trees, and thus admitting the acceſſion of 
5 2 air, reſtore them to verdure and fruitfulneſs. 


Having conſidered the courſe of the fluids i in 5 


5 vegetables, we, next. proceed to 1 the 1 
5 PORES by which theſe fluids are moved. | 


Capillary attraction has generally been _ 


—_— the cauſe of the motion of the Juices 

of plants; and the permanence of the action of 
this power has been ſuppoſed to depend on the 

_ _ evaporation | from che leaves. Ot late years, : 
indeed, botaniſts have aſcribed to plants a vital 
| power, Which they believe aſſiſts the flow of the 
Juices; and to this opinion I. accede, for the fol- 


lowing reaſons. 1. The deſcent of the j Juices, 


that. 18, their return from the branches to the = | 
roots, cannot be explained without the ſup- 
Eg poſition of a vital power regulating the motion. 5 
A flow of fluids, through capillary tubes, will 7 
only. take place, when che reſiſtance, at the one 
a Tec 10 e This 7 


| the 3 os the 3 8 ae is . 
the leaves, but cannot account for its deſcending 
in the ſame circumſtances, that is, When the at. 
moſphere is warmer than the earth. But this * 
takes place conſtantly, with reſpe& to the ſuctun == 
Proprius, and it is probable, that part of the ſap . 
has the ſame courſe, both in the day and night. 
2. The exertions of many plants, on the ap- 
pPllication of ſtimuli, afford another argument in 
ſupport of their muſcular power, and the ſpon- 
taneous motions of other plants confirm the 
ſame opinion. 3. Light, admitted to plants, in 
_ creaſes their perſpiration, and cauſes a leaf, be- 
fore inverted, to reſume its natural poſition, * LY 
The influence of darkneſs contraſts. theſe effects, 
and it produces, what is called, ſleep in plants, 
although the heat of the atmoſphere be not 
5 diminiſhed. - Theſe. facts ſeem to prove the 
irritability, or. muſcular power of vegetables. 
3 If the fluids of plants are conveyed through 
| veſſels, as I have already rendered it probable 
5 they are, can we ſuppoſe theſe tubes to be of ſo 
ſmall a diameter, as, by capillary attraction alone, 
do raiſe the juices from the roots to the ſummits 
. oel the loftieſt trees? 5. On the ſuppoſition f 
=: 8 the, MS idly: mant e 125 RT. 
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5 3 how happens it, khat the wp of thi 2 
vine flows from an incifion made in the ſpring, 
5 5 and not from one made in ſummer? In 
this caſe, as the veſſels remain the ſame, and 
the heat is at leaſt not diminiſhed, the efflux of 
ſap ought to be equally copious in ſummer as 
in ſpring. 6. Capillary tubes, filled with li- 
quor, do not diſcharge their contents when 
brokeg acroſs. But from the ſtem of a nr] 
cut tranſverſely, a large quantity of \ fluids: is 
diſcharged, as has been demonſtrated. by Dr. 6 
Hales. 7. The analogy between vegetables and 
animals, which was formerly pointed out, gives 
7 reaſonable preſu umption, that the fluids of both 
5 are moved by ſimilar powers. In animals, the 
powers of circulation are reſpiration and muſcular 
action: of thoſe powers in plants we have al- 
ready treated, and what has been ſaid on the 
ſubzect, ſeems to ſhew, that the motion of the 
juices in plants i is rather to be aſeribed to 1 
r to capillary attractio nnn | 
I might draw) ſome arguments, in Aten to 
4 from ſome experiments 1 have n 
1 to aſcertain the effecis of air impregnated 
with various effluvia, of light, and of ſaline 
plains on the growth and qualities of vege- 
tables; but | theſe, - being as yet incomplete, c 
3 forbear to detail. In general, however, it 
wee, that. there are e daha 
5 . „„ ny eee 


increaſe the! growths: of plans, ey afting 
: as ſtimuli on their moving fibres .. 

There are ſome other functions which belong 
to vegetables, of Which 1. ſhall now e 


2 £3 1 5 be Tag 2 7 5 7 4 1 


to give ſome account. 


Plants, as well as . Ae and, = 


in both caſes, this function is eſſential to health. 

By the experiments of Dr. Hales, f and . 
Guettard, I it appears, that the Perſpirable mat. 
ter of vegetables differs in no reſpect from pure 
water, excepting that it becomes rather ſooner 
putrid. The quantity perſpired varies, 5 
to the extent of the ſurface from which it is 
emitted, the temperature of the air, the time 
of the day, and the humidity of the atmoſphere. 


e age leaves form ING; Soo 1 Do JOE . 
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„The e 1 alluded) to were 2 to FER 15 : 


mite: the influence of light, of fixed air, of inflammable 
air, and of the, vapour which ariſes from the putrefaQtion 
of cabbage leaves, on the growth of vegetables. Dr. Bell 
likewiſe tried the effects of ſome ſaline bodies, of which T- 
do not recolle& the particulars. When the different 
vapours were applied to growing vegetables, the light was 
accurately excluded. Nevertheleſs, i in that to which = 
air was applied, there was ſome degree of. taſte and ſmell ; 
and where the inflammable air was uſed, there was "Hike. 


wife a tinge of the natural colour. He often thought off” 
_ repeating theſe 1 he . death prevented ys: | 


; any MAY 0 heh ſchemes. 10 5 O. . „ 


1 Mem, de Academe tes g Sciences, 1715. 


lurfase, | 


4 


A 


” 5 


8 


1 


N 


8 3 
BE 3 


ace, it is 3 to e char che quantity 


of theſe will very materially affect the quantity 
of che perſpiration. Accordingly; the experi- 


ments of Dr. | Hales: have aſcertained, that the 


perſpiration of vegetables is increaſed or dimi- | 


© Hiſhed, chiefly, in proportion to the increaſe or' 


diminution of their foliage. The degree of 
8 err in which the plant was kept, according 


e fame author, varied the quantity of matter 
are er this being greater, in proportion to 


vis : greater heat of the ſurrounding atmoſphere. 


. degree of light has likewiſe conſiderable 


. Influence in this reſpect: for Mr. Philip Millers 
experiments prove, that plants uniformly per- 
5 ſpire moſt in the forenoon, though the tempe - 
rature of the air, in which they are placed, 
mould be unvaried. Mr. Guettard. likewiſe i in- 
forms us, that a plant, expoſed to the rays of the 
fun, has its perſpiration increaſed to a much 
greater degree, than if it had been expoſed to 


the ſame heat, under the ſhade. Finally, the 


5 perſpiration of vegetables 1s. increaſed. in pro- 


Portion as the atmoſphere is dry, or in other 
. words, | diminiſhed in . as the atmo- 


9 8 copi OL 


1 be more 1 3 1 _ . 1 


energy. Exceſſue Perſpiration ſeems-1 i hurt, 


5 4 7 ” Statical a Eſſays, vol. 1. - 5. e 5 5 


. the perſpiration; this function, : 
1 5 like tlie reſt, depending much on the vital 


and 
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De. at's 0 2 dbb of fr 5 
aud eren ſometimes to deſtroy. vegetables; ; de. 4 
fective perſpiration is equally injurious. It is 
alſo found, that this function is en are 
chiefly, if not altogether, by the leaves and 
young ſhoots. That it may be properly carried 

on, all leaves are deciduous; in thoſe trees, 
called ever-greens, there being a conſtant. ſuc- 
ceſſion of leaves, to prevent. the. or e „„ 
pee from becoming rigid. rd nr nn 
Dr. Hales firſt obſerved, char a „ of pt 
mei e is abſorbed by plants when. expoſed to Y PE 
a hamid atmoſphere. This abſorption, as well | 
as the. perſpiration, is performed. by the leaves; 
but in what manner has not yet been aſcertained: 
Experiments made by M. Gusttard ſhew, „ 
perſpiration is more conſiderable from the upper, 
1 from the under, ſurface of leaves, and thoſe 
of the ſame author, of Dubamel,4 and Bonnet, R 
= demonſtrate, that. abſorption, on the contrary, 
is much greater at the inferior ſurface than at 
the ſuperior. To prove this, the ſuperior fur 
face of one leaf, and the inferior ſurface of ans. 
| ther, were covered with varniſh, and the con- 
ſequence was, that the former, in a given time, 
| ſuffered little diminution of weight, but the lat⸗ . 1 
8 ter e much e . ung Jeeves. 
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were: FIR upon: a ſurface of Water a l- 5 
lowed, that thoſe which had their ſu perjor ſur- 
- face. inverted gained little weight, and for the 5 
8 b moſt part died in a few days; while ſuch as had 1 
ttheir inferior ſurface applied to the water be. 
came much heavier, and flouriſhed many months. * 
Theſe facts make it evident, that perſpiration, 
and abſorption, are not performed by . 
„ but that each has its peculiar organs. 
It has been commonly ſuppoſed, that per. je 
 Hiration takes place, chiefly,” when the air is 1 
warm; and abſorption, on the other hand, When 
it is cold and moiſt. But unleſs the veſſels, pe- 
culiar to abſorption, which are placed in the 
under ſorface of the leaves, were kept conſtantiy 55 
in action ; oy would 5 Sin or 


an 


1 / 


1 1 an action \ "depending on life: dr 50 | 
ſuch an organization is preſent in the leaves of 
plants, i it is reaſonable to conclude, becauſe dried 
leaves do not abſorb. The ſame reaſoning . 
applicable to the abſorption performed by the 
roots: for when a ſmall portion of the root of a 5 
” | byacinthz | growing in water, is cut off, the Whole 4 
1 dies, and new roots are ſhot out, having 
their extremities peculiarly adapted” to the ab. . 
5 ſorption of nouriſhment. : 
The noxious matter, carried off by 1 
tion, requires large dilution to prevent its hurt- 
N Wes the e ſtruckure of 1 leaves, and in 
: „ | 15 | „„ 9855 35 
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1 5 De. Bull 6 on . 2 2 8 
ns 15 aceordingly it is thrown! out on wth. 
1 it Here the noxious part is excreted, 3 : 

part of the diluting fluid is reabſorbed, to ſerve 
the purpoſe of ſecretion, which: could not be 
performed, unleſs the common juice, or ſap, were 
previouſly prepared. In the ſame manner, in 
the animal body, the ſaline and putrid matter, 
carried off by the urine, muſt be liberally dilu- 
ted, to prevent it from injuring the tender ſtruc- 
ture, of the kidneys; yet, when it is ſafely: lodged 
in the. bladder, a part is reabſorbed, and the 
_groſler. « excrementitious matter is alone: thrown 


Rs Something of the ſame kind happens in 
the perſpiration. of animals; ; They certainly. EE Þ 


in ſomething uſeful from the ſurface of their 
bodies, and this is probably performed by veſſels 
opening outwards, different from the common 
exhalents. The great quantity of. water, ab- 
ſorbed during the uſe of the pediluvium, and 


rhat ſingular ſymptom in diabetes, of the pati 5 


ent's voiding a much greater quantity of urine, 
than there is liquor taken in by the N 
ſeem to confirm this aſſertion. _ Hs cn LE. 
Neither in plants, nor in e can we 
N the exact quantity perſpired or abſorbed: 
we can only aſcertain the exceſs of the one rer 
the other. For example, if a beliotropium, or 
ſun- flower, in one day loſe twenty ounces of i ies 
| in another loſe nothing, and in a third 


a in e ten e it is N e to 


% 


Bel . y oo of Plas, 
be sleep abe Mente the Seen my 0 Per 
ſpired exceeds, fometimes it equals, and Wee 
Now it is leſs e, the quantity abſorbed. 
Plants are poſſeſſed of à power of neee 
cher different parts, and this is done by ſecre-. 
tion. We may conjecture what the agents are 
which produce this effect, but in reſpect to the 
manner of their operation, Wwe are entirely 1 in the 
_ dark. In animals, where the vital power is 
dei as! is the principal agent in prot eing 
the new arrangemen ent of parts, which is made in 
every | ſecretion ; but in plants, Where this 
power is weakef,” it would be unequal to per- 
form the function, if it were not afſiſted by ab. 
ſorption and fermentation. Wherevef any firm 
matter is to be ſecreted, -the veſſels have a con- 
- voluted courſe, to allow the juice to be ferment. 
ed, and the ehinner parts to be abſorbed. In 
this manner, the ſtones and kernels of fruits are 
r with nouriſhm nt by: fibres, which: are 
much convoluted; The proper juice ſeem! to 
be formed only when the ſap. has aſcended” to- 
| wards the leaves, and is deſcending to the roots. 
The wood alio is formed during the defeent of 
the ſap; for when'a ligature is made round the 
ſem of a tree, the wood above the ligature bes 
comes much thicker, while that 8 85 Wilts | 
of its former ſize. - e Ao 
The pabula, Joe which. W receive 
we matter — ſecretion, are e in the 
= - 1 ſurround- 


4 "7 


Urr . 1 


ſomewhat © they-4 


of their fluids. Others think this very im- 
probable. On both ſides, recourſe has been 


When a ligature has been fixed round a tree, in 


ſuch a manner, that no juice could be tranſ. 


7 They are chiefly nourifh= © _ 
ed by the water they draw from the foil, bur 
ewiſe (derive from the ligt 
of the fun, on PIR: aheky: ſenſible qualities 
- principally depend. On this ſuhjec | 
likewiſe made ſome dee ee but not witk 
chat degree of: exactneſs, which pans ca | 
me to lay them before the public. „„ 
Some botaniſts have conceived, 5 . 15 
as. well as animals, have à regular circulation | 


I have 


had to experiments; and from theſe, con- 
cluſions Perfectly oppoſite have been deduced; 


mitted through the bark, the tree has been found - 


to thicken above the ligaturez but below it, to > 


continue of the ſame. circumference. N Hence 
F have coneluded, that the ſap aſcends 
gh the wood, and deſcends through the 
are of a contrary opinion : 
have found, that, in certain caſes, the juice 
aſcends through the bark only: for when a 
portion of the wood has been cut out, and 
the bark exactly replaced, the growth of the tree 
has been found to 90 on unchanged: hence it = 
is ſaid, that the juice is tranſmitted equally 5 
through. all parts of. vegetables. The experi-. 
ments adduced on. GRE. Ae of the queſtion, 
„„ 
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party, ſeem equally inconcluſiye. The analogy 5 


- of animal nature appears to favour. the opinion, 
„that the juice riſes through the wood only, 5 


and deſcends only through the bark; but this 
analogy is not complete throughout. The a arteries 
are not placed in the internal parts alone, nor 


tthe veins in the external, but they accompany 


each other through every part of their diſtri- 
butien. In vegetables, the gp triſes fin the 


roots, but Ys. proper juice deſcends towards | 
FE them; in the deſcent of the juice, the wood 
a4 acquires its growth, and abſorption is a: con- 


| ſtant. action of the leaves. Theſe obſeryations 


- 


render it probable, that there i is a circulation 
ol the juices; and if there be, the veſſels which 


perform it, we! may reaſonably believe, accom- 
pPany each oer e Wann Hare of ir 8 
F )ö;ů H Ü 


On the let we may 1 3 Gems. 2 


5 98 ation and growth of the parts of plants, depend, 


chiefly, on the vital energy, which is not however 

exerted, except on the application of ſtimuli.“ 
We admire the marks of wiſdom and deſign, 
Which appear in the creation and preſervation 


Sh of fvegtables, bun We e no o reaſon. to eliers 


x; 44} '® | Eh oj radar : £7; of 


7 5 Ds. Bull 1 ent, "experiments to "which ” {7 : 


5 5 alluded, was of opinion, that many of the manures produce 


their effects by acting as e on che 2 e 7 
vegetables. 5 1 . . e . 


that | 


There are likewiſe plants, which in many things! 


_ that they are  paſſeſſed of any wocettihne power; | 
which. preſides over” 7 HOG” raves their e | 
functions. 1 5 5 

Both plants and e are, Wo their con« 356 
| firudtion, much under the influence of ſtimuli, | 
and all organized beings are ron more 1 8 | 

general, than particular, laws. 

The principle of life ſeems ee diffuſed - 
through nature, but beſtowed on different beings 
in different degrees. To animals is given the |} 
largeſt ſhare ; but throughout the whole anima! 
kingdom, one ſpecies deſcends” below another 
in the perſection of its mental powers, as well aaa 
ol its organic ſenſations. And this progreſſion | 7 

is ſo very gradual, that the moſt perfect, of an 
inferior ſpecies, approaches very near to the moſt Re 
imperfect, of that which is above it. The chain 
is continued between vegetables and animals. 

Both have the power of propagating | their 
ſpecies, and their modes of procreation are 
ſimilar. In the lower claſſes of animals, the 
powers of ſenſe and motion are very indiſtinct. 
The coral and the water polypus adhere to 8 = 
as plants to che earth; and, like theſe, die on. 
being fevered from the place where they grew. 


«2 Þ 


_ reſemble animals. The Burrhum Chundalli, 

lately brought from the Zaft Indies, poſſeſſes | 5 

living principle, which diſcovers itſelf in te 
; N and almoſt conſtant motion of its 
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leaves. The as: Mimoſa, - Sts a ; 
Dionæa, ſhew wonderful activity on the {lighteſt 
_ impreſſions, and take the flies and other inſets 
priſoners, by the contraction of their leaves. 8 
That theſe plants Jive, will be granted; but I ſuſ- 
pet, that they likewiſe feel. I doubt whether we 
are right, bi confining: the capacity. of pleaſure | 
and pain to the animal kingdom. This I may 
2 affirm, that ſome. circumſtances, common to the 
genkration of plants and animals, and many 


| fimilarities: is their functions and ſtructure, Would 
lead us to the opinion, that ſenſation likewiſe is 


— 


beſtowed on both.“ It is vain to attempt to 

eſtabliſn abſolute roles, . by. which plants may be 

diſtinguiſhed. from animals, in every caſe whatſo- 

ever. 1 here are animals, which grow. to A: ſpot, 5 

and, like plants, are nouriſned by the pores of 

i the ſKin. And there. are plants, which ſurpaſs . 

ſome animals-i in vital ae Wo erke 3 in 

. ſenſation. e : _ 
; Wherever che te oh Life 8 ne . 

1 8 pecullar organization; and as much mechaniſm 
zs neceſſary to the ſtructure of a vegetable, as of 

a2 human being. This view of the life of vege- 

"OY raiſes bean to e rank vis philoſophy : 
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DO” The . profeſſor. of 1 VE in „ De.” 

7 Hope, in his courſe of lectures, uſed to ſpeak of Dr. Bell 

with the higheſt eſteem : but did not approve of the idea 
| here thrown out, OR rg 1 80 5 e 0 * 5 
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it adds fraſk: beauty to the ere ar . 


2 
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new dignity o the fbreſt. 


#4 At. only remains, that 1 excuſe. m for wn. 
cal ſubj am a - 
didate for medical key A fon. words will ; 
ſuffice. Such is the analogy between vegetab) > 
and, animals, that the knowledge of the nature 


of the one füloſtrates that, of the other: and as 
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| HE action of bodies on each other, the 


principles upon which that action depends, | 


and 
: ſtances diminiſh, TT or prevent it, have 


4 - « — 


"oz: >  deſervedly : 


the cauſes, which under certain circum- 
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I es Alten- 5 
tion of philoſophers; becauſe on the knowledge | 
of theſe principles, depend, not merely a curious 
bee but very many of the neceſſary arts of 
_ lie.” In the earlieſt periods of philoſophy, little 
progreſs was 1 in this inveſtigation, Some 
crude conjectures were advanced concerning 
| peculiar emanations, &c. which, having no foun- 
_ wy; in experiment, were as quickly rejected 
as they had been formed. The patrons of the 
corpuſcular philoſophy imputed the influence 


Seewen dried: no „ fall mare 


of bodies on each other, or the defect of ſuch 


influence, to the peculiar forms of their original 
. and the mechanic ſe& ſuperadded to a 
this ſyſtem the doctrine of attraction. The 
theory which depends upon the form of the 


5 conſtituent particles of bodies, is very weak 
aud unſatisfactory, and, if it has not been ab- 


ſolutely confuted by experiments, has certainly 
received 0 confirmation from them. But the 
grand principle of attraction, has, by the cleareſt 
evidence of concluſive facts, received the moſt 
- ample confirmation, its laws have been ex- i 
| plained, {and the univerſal extent of its operation 
has been ſo fully demonſtrated, that Bergman 
was perfectly juſtified 1 in ſpeaking of it, as the 
_ principal. agent in every aperation, grand, or 
minute, in the ſyſtem of the world, c cui omnia 
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tte fame kind may limit or impede the at- 


e action, however, of rhis great agent is 

ſimple and uniſorm: it | admits of ee, 
variation, * operates by different laws, as 
we ſee in the different Phænomena of eee | 
tation, of coheſion, of ele icity, of magnetiſm} : i 


and of chemical affinity. Thus, in our electrital 
and magnetical experiments, we have frequent | 
ins to obſerve, that the ſame bodies which 

are attracted by one are repelled by third, _. ' 
105 inter ſe, as the eircumſtances of the | 
experiment are varied. Perhaps, ſomething .of - AQ 


traction of gravitation and coheſion, in particular 
_ caſes.” Hence philoſophers have ſuppoſed another 
principle of nature, oppoſite to that of attraftion, 
which they have denominated repu/fon,” and have 
' imagined the influence of this principle to begin 1 
| where that of attraction ends. The obſervationn ns 
deduced from the phænomena above alluded i 

to, have been transferred alſo to \chemiltry; 

and becauſe certain bodies ſhew no difpofition _ 
to form a chemical union, they have been M 1 
to poſſeſs a repulſive faculty with reſpect to each - 
| other: To ſay, that a principle of repulſion = 

has no exiftence in nature, would be toe pre- 

ſumptuous: but I am inclined to believe, that the 

ſpecies of attraction, which conſtitutes chemical „ 
affinity, is not counteracted by any principle 
- ot repulſion | in thoſe caſes, where no affinity © 15 _ 
” N to take e and that the apparent 9 
. N e 3B 


> 


> 


| eauſe, 'To'purſue this dagrine throughrallchoſe 
inſtances of chemical ſubjecs, Na ee 

diſpoſition to unite,” would be almoſt endleſs; 
but that I may give it à little illuſtration, 8 

mit me to draw your attention to one example. 


* 
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One of the mow common examples adduced 


K this repulſion, is, the immiſcibility of oil 
With vater, lh cannot be effected without 
ſome intermedium. But what is here called 
repulſion, is perhaps, only a caſe of that kind 

which is called elective attraction (if I may be 
allowed to adopt that expreſſion); thin 3 155 hat 2 
the particles of water attract thoſe, c | 
and the particles of oil thoſe of oil, more Wenge ; 
than oil attracts, water; and, therefore, When 
theſe are mixed or brought into contact, no new 
or more powerful attraction taking place, both | 

11 5 ingredients continue diſtinct and diſunited: 
aaAl2ãgncd it is upon the ſame; atcount'cchat when. one 
olf theſe fluids is inveloped in the other, it is 

Adiſpoſed to form itſelf into one or more ſpherules 
from the ſtrong attraction of its particles inter ſe. 


The principle thus laid down will receive 


: iluftration// from, and at the Name! time: will 
aſſiſt to explain, ſome phænomena reſulting from 
the immiſcibility of oil and water, which, though | 
well known, have not been much regarded in 
a2 philoſophical point of view. The facts, to 


iche 1 . hey ares; the: effect of 


* | „ > 
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; 1 a „ 7 


- 4 0 * 
| | 
3 . 


| py Ana oily SabSubces'k in preventing the e 
lization of ſalts, and in ſmoothing the e 
of the ſea, &c when agitated by winds. 
The general proceſs for making common falr 5 
at Droitavicb, we are told, 50 Dr. Na in his 
Fiſtory of Worceſterſhire, | firſt to put a 
little common water into . an to keep the 
brine from burning to the bottom: the Pan is 
rhen filled with brine, and a piece of reſin about 
the ſize of a pea thrown in to make it granulate 
fine. I doubted, he adds, the reſin's having 
any ſuch power, but am aſſured by Mr. Romney, 
a principal and obſervant proprietor, that tze 
more reſin they uſe, the finer will be the grain 
of the ſalt; and if a lump of the ſize of two 
walnuts were put i into the pan, the grain Would 
be ſo fine as not to ſubſide at all. (Naſo's Hiſt. 
of Worceſterſhire, vol. I. p. 300.) The ſame 
effect, which is here aſcribed to reſin, may be 
obtained by the uſe of butter, tallow, and any 
other oily matter, which will liquefy by the 
heat uſed i in boiling. the brine, and, when ſo 
| liquefied, is incapable of mixing with the water. 
In ͤconſequence of this, it forms a thin film 5 
upon the 1 ee in eee to e 705 
quantity uſed. e kad e 
To the perfe@t citing oh Caleb. it is 
required, that the water which holds them in 
ſolation be lowly evaporated, and that the ſurface 1 
be d extenſive, quite open, and . e the 
5 „„ 1 e free 


* 


| 0 3 fs air, 1 air is 3 to. 5 
the formation, and, perhaps, as well as water 
makes a conſtituent part of every perfect cryſtal. 
If the ſurface of the water have not a free com- 
munication with the air, and the boiling be 
carried on rapidly, the ſalt falls down in ſmall 
Sranules, and no cryſtals are formed. This 
appears to me to be the effect of the thin oily 
film i in the proceſs above deſcribed, which is 
= explicable 0 che e ee nd | 
vanced. ATTY 

Of Ns effec 5 oil, in ſmoothing. rout bled 
- waters, ſo full an account is given by Dr. Fronk- 
un, in the Philoſophical Tranſactions for 1775, 
that it is not neceſſary. to be particular as to 

the matter of fact, which is now generally 


5 known. 1 think this fact alſo i is eaſily. explicable 


upon the principles, which. I have laid down, 
vi. that the particles of oil have a ſtronger. at- 
traction for each other (or inter ſe,) than they 


5 bavye for water, and probably, than they have 


into contact, 


for air. Air, we know, has a conſiderable attrac- 
tion to water, ſo that the one is ſeldom free 
from the other, and, when. they are brought 


0 the double force of chemical affinity and me- 


chanical coheſion. £ herefore, when a con- 


= fiderable body of _ is forcibly. impelled, as 


| in a erer upon the ſurface of water, it in 2 : 
| lays hold of the mes: e or 1 


6% „ 


they ſeem to unite and adhere bß ; 


TO: = 6 ol 0 
| along aid it in its . until the: vater; = 
Y reacting by its gravity, returns forcibly to repair 

its level; and by this repeated impulſe and 
reaction, the ſurface of the water undergoes that 
violent agitation, - which conſtitutes a ſtorm. 
But if oil be thrown on the ſurface of the water, 
it ſpreads itſelf over it to a conſiderable extent, 
and the wind is prevented from lying Bold of 
the water, but glides ineffectually over it eee N 
ehe any tumult or agitation. - - - 
In ſome parts of this Metelen, 1 man this 7 
{ent to agree with Dr. Franklin, but to differ 
materially in this, that he aſcribes the ſpreading _ 
of the oil on the water to a repulſive force, which, 
with the utmoſt diffidence and deference to his 
eminent abilities, I am diſpoſed not to admit. 
-& think the principle, which I have laid down, 
ſufficiently adequate to the explanation of the 
phænomenon, that the particles of oil have a 
very ſtrong attraction for each other, and have N 
none at all for water, and probably not for ar 
I very circumſtance of the oil's. ſpreading * 
. over the whole ſurface of the water in one un- 
| interrupted film, ſeems to favour my hypotheſis 1 
for, if the particles of oil had a repulſion to 
water. and at the ſame time a ſtrong attraction 
inter ſe, they would probably not ſpread equally 
over the ſurface, but form into diſtinct globules, 
and immediately upon touching the water, 
would TI: e it to hes TAE: part of the 
72 5 5 | margin 
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margin or ſhore. But, according to my pe 
poſition, b any quantity of oil is poured 
upon water, being lighter than that water, it 
 _, will neceſſarily ſwim upon it; and by the com- 
mon laws of hydroſtaties, it will immediately | 
tend to form an exact horizontal level: in doing > 
this, it will ſpread upon the ſurface of the water, 
till it forms a film almoſt inconceivably thin, 
and 8 unbroken, on account ſolely of 
. the ſtrong a hens the brett or oil to 
5 3 5 FLEE. EO nl 
TE EL” cloſe theſe obſervations wich” 2 few - 


juſt now v alludedk 15 e e „„ 
ke world is poſes to call His" a diſcovery 
1 of Dr. Franklin; but in that they are much 
miſtaken. He himſelf docs not pretend to 
claim the diſcovery. of this fact; nay, he produces 
many proofs, that it was well known and applied 
long ago. It requires, however, very frequently 
the name of an ingenious man to perſuade us 
do take notice of a very common Phænomenon, Zh 
ND for this ſingular operation 'of oil, though it ex- 
. cited ſo much attention, as a” novelty, when Ro. 
introduced by Dr. Frontlin, was long ago re- 1 
marked by naturaliſts moch lefs ſors ned than | 
. thoſe of modern times. Of this T ſhall mention 
a few inſtances, in addition to thoſe. alluded 
to by Dr. Franklin. Pliny ſays of the ſea, e Anne 
ie ro abs &ob id urinantes ore e | 
5 e 1 7 5 onen 
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7 quoniam-/miriget- naturam aſperam „ 
deportet.” Plutarch rolls, as one of. ts. 
natural queſtions, Ala Ti rug baba rg encuy N Tu. . 
uncl vala pati Kaul va; © Why! does the: PE EF : BY 
ſprinkled with oil, e more N it es © 
transparent?? a 1 

We find 8410 Ad Ie Ran aud” ao 
effect. of oil was common in the earlieſt ages 
after the revival of learning, from a curious 

0 paſſage in the Naufragium of Eraſius; Non 

nulli, ſays: he, ſpeaking of Bs various efforts 
of the, ſailors in the ſtorm, © procumbentes 
nt fabulas adorabant mare, quicquid: rata lei 
effundentes in undas. A note in the Elzevir 

5 edition of Eraſmus” Colloquies, thus illuſ- 
trates the paſſage; Ea natura eſt olei, „ 
lucem afferat ac e omnia, etiam e 

quo non aliud elementum implacabilius.“ 7 140k. 

Nor has this property of oil: been on i” 

: merely as a matter of ſpeculation and amuſe- 
ment to Philoſophers: : it has been applied, from 
time immemorial, by the natives of various and 
diſtant” countries, who: could not have learned 

it from each other, to the moſt important uſe 
in procuring proviſions; by the fiſnermen on tle 
coaſt of Provence, to enable them more readily _ 
to ſee the muſcles and ocher ſhell-fiſh under the 
- ſea; by the fame order of men in the Tagus, near 
HE: and 3 5 che inhabitants of the e 
; even 
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even the moſt. remote of che weſtern iſles, 
St. Kilda.” 5 To 
| Fes wes, beak the: e cation-of 
Dr. - Franklin's Memoirs, the following para- 
graph, perhaps copied from ſome London Newſ- 
paper, was inſerted in the Annual Regiſter. It 
has, been remarked, it is ſaid, that the oil ſpilt 
into the river to prevent the ſpreading of the 
late dreadful fire in Thames ſtreet, ' viſibly 
auieted the waves thereof. This efficacy of 
dil, in ſmoothing the furface of water, ſeems to 
have been long known. By an ancient law, 
when goods were to be thrown © overboard to 
| lighten the ſhip in ſtormy weather, if there hap- _ 
ted to be any oil on board, and it could be 
come at, it was to go firſt; and the Raguſians 
dt this day, when they go a fiſh-ſpearing, throw 
dil upon the water with a ſprinkling bruſh, and 
. obtain a clear proſpect of the bottom. 
The openings thus formed os hy 8 e og 5 
rel call indem... 
By all theſe e it wilt Sada ale 
Pr. Franklin cannot be called the diſcoverer 
of this fact: but ſtill the. philoſophical world 
is greatly indebted to the ardour and zeal, with | 
which he proſecuted his inquiry and experi- 
ments, which enabled him to give ſo e 
een of bang e | | 
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and very ingenious friend Dr. Wall, of Oxfc 
My engagements deprived me of the pleaſure = 


1 COMMUNICATED | to you, a be EN Y 
1 ago, ſome curious and valuable obſervations, 
on the phenomena which take place between 
oil and water, tranſmitted to me by my learned 


and inſtruction, of attending their diſcuſſion in 


= the ſociety: And, ſolicitous to recover What! 
have loſt, I truſt you will indulge me with per. 
miſſion, to recall your attention to the ſubje&, 
by the recital of a few miſcellaneous facts and 

| enquiries, / which the . of that peer fog- 2 


ages ro my mind. 


I. If a glaſs Wümbler, comtailing equal parts 

5 of water and of oil, in ſuch quantity as to occupyx 
two thirds of-it, be ſuſpended by a cord, and 
ſwung backwards and forwards, the oil will- 5 
remain perfectly ſmooth and undiſturbed, Whilſt 

the water, below, is in violent commotion. But | 


& the off be rs out, and i its PAs ſupplied 
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5 BR water, he fuid will remain . 


- quill, throughout the whole veſſel, although the 
- ſame motion be given to it as before, 1 have 


5 frequently repeated "this" "experiment, and have 


ſometimes varied it, by ſubſtituting rectified ſpi- 
rit of wine, in the place of Tater. The oil then 
being the heavier. fluid, bedomes agitated, whilſt | 
the ſpirit remains. at reſt, Dr. Franklin, Who 
firſt noticed this ſingular phenomenon, informs 
| us; that he ſhewed it to a number of i ingenious 
perſons. 4 Thoſe, ſays he, WhO are but 
.  < flightly acquainted with the principles of 
ce hydroſtatics, &. are apt to fancy, immedi- 
6 ately,” that they. underſtand it, and readily 


4 « ; 
Ao 
7 4 


attempt to explain it: But their ,explanations ; 
« have: been different, and, to me, not very 
8 intelligible. Others more deeply killed in 
be thoſe Principles, ſeem to wonder at it, and 
e promiſe to conſider it. And 1 think it is 
ec worth. conſidering. For a new appearance, if 
ee it cannot be explained by our old Principles, 
- 08 may afford us new ones, of uſe perhaps in 
2 explaining ſome other obſcure parts of natural 
_ * knowledge.” *, Ita is with diffidence, I offer ; 
a conjecture, chat the fact, in queſtion, may _ 
/ + ariſe from a repulfive- power, ſabfiſting. between 
the particles of oil and water, and depending 
ee on dhe e, of, that ſubtle Sher; 5 


e Th 
FE 5 


» See Dr Franklin 8 Letter and Papers on philolophica | 
"OSS, P- 415 | 
which | 


” ſo Sir ane emits gps to. perro all = 
bodies. For, when this æther is excited ined, - 


motion, by percuſſion or agitation, its elaſtic 


force is augmented, becauſe it becomes denſer © 
in the pulſes of its vibrations, than in a quieſcent 

ſtate.* But in propoſing this hypotheſis, I may 
perhaps be chargeable with the paradoxical _— | 
nion of a celebrated French philoſopher, . M. 
3 ontenelle, WhO aſſerts, that if there be more 
than one way of accounting for any appearances in 
nature, there is a general prefumption; that they 
proceed from cauſes, which are leaſt obvious 
and familiar. 1 ſhall not, therefore, at clas.» 

enlarge upon this point, as it would anticipate 
what may be better urged; in our ſubſequent 

converſation. But the facts, above recited, _ 
niſh'a preſumption, - that the effect of oily ſub⸗ 
. on nile een of falt, Bs in Ponte. 


1 is feng 5 as e by: Dr. Wall 8 -quo- 
tation from the hiſtory of Worceſterſhire, to 


% 


throw, into the brine pan, a piece of reſin, about 


the ſize of a pea, to produce a finer granulation. 
The more reſin they uſe, the ſmaller will be the 
Srain of the ſalt; and if a lump, of the ſize of 
two walnuts, were put into the pan, the particles 
9 ales would 98 o 18 as not to: De N 


LET 


» * On the ropes of ke, ele Dr. ee Robin- - | 
N « Works, an, EE 
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of ſubſiding. Revo; - butter, or tallow, 1 
3 by the heat of the boiling brine, float 
its furface, and will remain perfectly ſmooth 
K 414 undifturbed, whilſt the, water, beneath, may 
be 18 into ſtrong agitation, by the action of the 
fire. Such agitation muſt break down the cry- 
Kals of ſalt, as they ſhoot; and r 
om ſmall granules will be produced. | 
. Every one has experienced the 7 eee g 
elſes of air, loaded with the effluvia of burnt 
- greaſe, or the ſnuff. of a lamp. When ſuch 
fumes are inſpired, | there is the ſenſation of 
2 conflict in the lungs, which eſſentially differs | 
from what is felt, on breathing either fixed or oY 
_inflammable air. And is not the. moſt eaſy 
ſolution of it, to ſuppoſe, that the air quits the 
oily, to unite with the watery vapours, which 
are brought into contiguity, by this action of 
the animal economy; and that a ſtrong re- 
pulꝗon ſucceeds ? For, as, in algebra, where 
:affirm: tive quantities vaniſh and ceaſe, there 
5 < negative ones begin, ſo, in mechanics, where 
s attraction ceaſes, there a repulſive power ought. 
to ſucceed,” according to the doctrine of Sir 
Iſaac Newton. It is, alſo, an axiom, laid down 
by this great philoſopher, that * to the ſame 
c natural effects, we muſt always aſſign, / as 
et far as poſſible, the ſame cauſes.” I ſhall 
. proceed to illuſtrate this ſubject, by 
other more 9 examples of repulſion ; after 
CE | e 


| 433 
Pic a few obſervations on that ſpecies as 


attraion, which: appears to be the converſe of it. 
III. That the particles of homogeneous bodies 

| have. an affivity to, and conſequently. attract 

each other, is conſonant both to analogy and 

obſervation. Fluids manifeſt this property, by 

their diſpoſition to aſſume a globular figure, 


and by the ruſhing together of theſe globules, 
when brought within their reciprocal ſphere of 
activity. A fimilar attraction ſubſiſts between 


heterogeneous ſubſtances, which is diſtinct from 
that of cobefion, as it partakes of an elefive na- 
ture, and yet cannot be deemed chemical, becauſe 
no combination is produced by it, ſo intimate, 


as to manifeſt any change of properties. This 


may be illuſtrated by the increaſe: of power, in 


the ſuſpenſion of weights, which a hair acquires, 
by being moiſtened with different liquids. © For 
ſueh additional ftrength is not proportioned, 

preciſely, to the tenacity 'of the liquid employed; 
and probably ſubſiſts in a duplicate ratie, com- 
pounded of the affinity which the parts of the 
liquid bear to each other, and to the minuteſt 
fibres of the hair. The particles of water attract 
one another more ftrongly, than” they attract 
poliſhed wood or ſtone; whilſt, on the contrary, 
they are leſs forcibly attracted by each other 
than by glaſs. This is evinced by the common 
experiment with capillary tubes. For the wa- 
ter, which aſcends, muſt have güte the con- 
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tact of the water left behind, contrary to their 
mutual affinity, as well as to the law of gravita- 


tion. The particles of quickſilver, like water, 


are attracted by glaſs. For if a ſmall globule 
of this metal be laid upon unſullied paper, and 
touched with a piece of clean poliſhed glaſs, the 
quickſilver will adhere to the latter, in prefer- 
ence to the former, and may be drawn away 
with it. But the relation of mercury to glaſs is 
: of inferior force, to that which ſubſiſts between 
its own particles. This will appear by dipping g 
a bent tube, open at both ends, into a veſſel, 
filled with quickfilver, which will enter into 
the tube, but ſtand within it, below the ſurface 
of the mercury, at a depth, proportionate to 
the diameter of the tube.“ It is unneceſſary to 
adduce further inſtances of this attraction; and 
1 ſhall endeavour to ſhew, that where it does 
not ſubſiſt, a repulſive power apparently takes 
5 place. This, according to the laws of optics, 
has been deduced from the globules of rain, 


_ which lie on the, leaves of colewort, whoſe luſtre 


and mobility are ſo ſtriking to the eye. For, 
on a cloſe inſpection of them, it is found, that 
the luſtre is produced by a copious reflection of 
light, from their flattened inferior parts. It has 
alſo been further obſerved, that when a "up | 


. Conſult Dr. Jarin? $ N Philoſophical 
Tranſadtions, No. 363 ; alſo Cotes's ng Lec- 
8 15 231. 

f rolls 


1 


rolls a a” 1565 which has been wetted, its 
brightneſs diſappears, and the green leaf, before 


e diſcernible, is now. ſeen clearly through _ 
From theſe facts it is inferred, that the glo- 

8 Ret does not touch the plant; but that it is 

ſuſpended at ſome diſtance, in the air, by the 

force of a repulſive power; becauſe there could 


not be any. copious reflection of white light, 


from its under ſurface, unleſs a real interval ſub- 
ſiſted. between that ſurface and the plant.? This 

hypotheſis accounts for the volubility of the 
drop, and for i its leaving no trace of moiſture, 


where it rolls. From the like reaſoning it hath 


been concluded, that when a poliſhed needle is 


made to lie on water, it is not in contact with 
that fluid, but forms, by repulſion, a bed, whoſe 
concavity is much larger than its own bulk. 
Hence it is readily conceived, how the needle 


ſwims: upon a liquid, lighter than itſelf; ſince - 


the quantity of water, diſplaced by it, may be 
equal to its weight. Can it be philoſophical, to 


attribute ſuch a phenomenon to the tenacity of 


water, or to the attraction. [OILS between! its 
particles! ? | 


l The . and repulſions 1 nn | 
: rhoſk exhalations that are termed. pzw, and cer- 


tain ſubſtances expoſed to them, are ſtil more 
| eee than the facts which have. been 


* See Newton” 8 5 Query 29. Alo Phyfical and : 


| ded Effe , vol. II. p. 25. 


on. Attraction and Repulfun. 43 3 
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already recited. M. Muſſchenbroek plated dif: 
ferent bodies, for the reception of theſe vapours, 
on'the terrace of the obſervatory at Utrechr, and 
found that ſome caught them abundantly, others 
only in a ſmall quantity, but that a third ſort 
repelled them altogether. * M. du Fay, of the 
French Academy, repeated theſe experiments, 
and fully proved that, whilſt the dew fell copi- 
5 ouſly into veſſels of glaſs, not the leaſt moiſture 
Vas apparent in veſſels of poliſhed metal, conti- 
guous to. them. To be aſſured whether the 
difference was always the fame, in all circum- 
| ſtances, between vitrified ſubſtances and metals, 
he ſet a China ſaucer in the middle of a filver 
plate, and, on one ſide, adjoining to it, put a 
filver veſſel, very like the ſaucer, upon a China 
plate. The former, viz. the China ſaucer, was 
covered with dew, although the plate, which 
ſpread four inches around it, had not a ſingle 
drop. The China plate, alſo, received the dew, 
whilft the filver veſſel, that was in the 9 8 
| remained: as dry, as when it was firſt expoſed. 
The ſame ingenious philoſopher endeavoured 
to aſcertain, whether a China ſaucer, ſet upon 
4 plate of metal, in the manner above deſeribed, | 


did not receive more dew than it would have 


done, if expoſed quite alone. To accompliſh this 
deſign, he took two watch cryſtals, of 3 5 


» Introd, ad baust Nat. vol. I. p. >. 


? 


„ | | 5 dimenſions, 
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dimenſions, and placed the one upon a 1 of | 
ſilver, the other upon a plate of China, each with a 
its concavity uppermoſt. That which was upon 

the ſilver plate, he ſurrounded with a ferrel, : 


of; the ſame metal, well poliſhed, that no 51 
particles might attach themſelves to the conyex 
ſurface of the glaſs. T hus circumſtanced, he 
expoſed the cryſtals, ſeveral days. ſucceſſively, in 
a proper ſituation, and always found five or fix 
times more dew, in that, which was on the China 


plate, than in the other placed on filver: And 


this may be regarded as a preſumptive proof, 
that the moiſture repelled. from the metal, was 
attracted by the China. That there ſubſiſted 
ſuch, a repulſion, is confirmed by the following 
obſervation of M. du Fay, with regard to the 
cryſtal on the ſilver plate. He informs us, 
| that the ſmall quantity c of. dew. on the inſide, Was 


- only. near the center, in minute drops; and that, 1 
5 round the border, there was 2 ſpace « of five or 
fix lines, perfectly dry, towards which the drops . 


regularly decreaſed, ..in. magnitude; as if the 
ſilver ferrel had driven away the dew from that 
part of the glaſs, Which was contiguous to it. 

Theſe experiments were repeated thirty times, 


with invariable ſucceſs. * And Dr. Watſon, = 
now Biſhop of Landaff, has lately confirmed ; 


them, by ſome very curious trials, of 2 ſimilar 
kind, de to determine the quantity of \ OP” 


* Vid. Hit, de P Aead. des Scienc, 1749. 
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438 Dr. Patent ow Aran, and 3 
which aſcend, in a given ſpace, from the arſuve 


of the earth. By means of a little bees Wax, 
fays he, & T faſtened a half- crown very near, but 


e not quite contiguous to the ſide of the glaſs; 
ce and ſetting the Slaſs, with its mouth down- 


e wards, on the Sraſs, it preſently became 
cc covered with vapour, except that part of it, 
« which was near to the half:crown.” Not only 
« the half-crown itſelf, was free from vapour, 
e butd it had indered” any from ſettling on the 
1 glaſs, which was near it, for there was a little 


ce ring of glaſs ſurrounding the half-crown, to 


- © the diſtance of a quarter of an inch, which 


cc Was quite dry, as well as that part of the glaſs, 


— which was immediately under the half crown; 


ec it ſeemed as if the ſilver had repelled 'the water 
« to that diſtance. A large red wafer had the 


ou ſame effect as the half- crown; it was neither 


ee wetted itſelf, nor 'was the ring of glaſs, con- 
ee tiguous to it, wetted. A circle of white paper : 
ct produced the ſame effect, ſo did ſeveral other 
6e * ſubſtances, | which it would me redious to 
« enumerate,” *. MTS %% ob po 
Do not the inſtances of agen, herds adduted, 


- with yarious others, | which may perhaps. = 


recollected and noticed by the Gentlemen pre- 


. ſent, warrant us to conclude, that this principle 


is a powerful agent, in the operations of nature? 
To Tous” caule,” the air we breathe owes,” pro- 


25 Warfon s Chemical Efays, Tr III. p- bee 5 
. bably, 


Dr Wall on —— and. Rep 


and- diverſified. inflections; and fire, its genial, 


expanſile, and animating energy. Is it, there- 
fore, conſiſtent with analogy, to exclude repul- 
ſion from that branch of phyſics, which che- 
miſtry comprehends? The ſubject certainly 


merits further inveſtigation: And I ſhall ſtate, 


to my friend Dr. Wall, the facts and queries, 
Which I have now laid before this Society; that 


he may communicate to us, ſuch limitations 


or confirmations of his doctrine, as an attentive 
review of it may ſuggeſt, to his ane ae and 


inne mind. 
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8 es Two. e ee Dr. Wan lag 5 
Oxronb, 0 Dr. Prnewar, in Reply to the | 


foregoing QuzrIzs concerning ATTRACTION and 
: Rxrursiox; ; communicated zo the LireRaRy and 


e Sochrr. Read 7 Jana, 12, 
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I paper on oil, &c. was fo far approved, as to 
be thought worthy of a place in your Memoirs, 


| E am * no means poſitive, chat my hy potheſis 


* 


eputfion, 439 
baby, its. exiſtence! and elaſticity; 10 hs 3 | 
which illuminates our. globe, its rapid motions 


FT gives me «grear-pletfure to Ude br my | 


Ne. Y i will 5 


vill 1 land t. the teſt of Aeamiation; ſo 
far as to prove, that there is no principle of re- 
, Pm in chemiſtry : but I think ſtill, notwith- 
ſtanding your very ingenious obſervations; that, in 
moſt caſes, APBARENT REPULSION may be reſolyed 
into ELECTIVE ATTRACTION. The experiment, 
_ which you firſt adduce, made with a mixture of oil 
and water agitated in a glaſs veſſel, if I underſtand 
it right, appears to me not to affect the point in 
gqueſtion. I think that the commotion, which 
khe Water undergoes while the oil remains tran- 
quil, depends upon the different ſpecific gravity 
of the two fluids (whereby they receive the force 
of the impulſe in unequal proportions) and upon 
the diſpoſition of the oil, from its ſuperior levity, 
to preſerve its place, upon the top of the water, 
whatever agitation the water beneath may be 
ſubjected to. In the boiling of brine, I admit 
that the agitation, of the water muſt have a con- 
ſiderable effect in breaking down. the cryſtals of 
| falts, and thus preventing their regular and 
complete formation: but this cannot be all that 
takes place, when an oily ſubſtance is put into 
the brine; becauſe, if it were, the ſame effect 
would reſult from boiling the brine only with- 
out the addition of any oily or reſinous matter. 
Forgive me, in the ſecond place, if I ſhould = 
| 7 agree with you in explaining che conflict, | 
which is felt in the lungs, upon the inſpiration 
2 ofthe: Sagas rn ot AP. Fl 7 the. ſame manner 
TH: os THC 6s | 5 A8 
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400 you POIs oj you ent 0 ſubtle: | 
What is the primary action of atmoſpheric Air, 
received into the lungs; and what appears to be 
the operation it performs chere, before it is re- 
ſpired? Do not the late obſervations of innu⸗ 
merable chemiſts: ſhew, that it is in part con- 
verted into fixed air in that proceſs, and in part 
phlogiſticated, by carrying off the phlogiſton, 
ſeparated from the blood in the circulation, and 
diſcharged by the lungs? The more perfe&tly 
the air inſpired is dephlogiſticated it anſwers 
the demand of nature more entirely; but When 
it is either largely mixed with fixed air, or 
loaded with phlogiſtic particles, ſuch as tlie 
empyreumatic vapours from burnt oil, it is 
rendered unfit for theſe important purpoſes; and; 
inſtead of carrying off noxious: matters, it con- 
veys into the lungs a new cauſe of offence; and 
thus produces a ſenſe of conflict and uneaſineſs 
in a two-fold manner; by not carrying off the 
load from which the conſtitution is uſually freed 
by the proceſs of e e "UE wy PIPER. 
v Sina G7. FF 
I cannot admit e 3 bf; a, im 5 
55 avebaniedl attraction, much lefs the properties of 
algebraic quantities, to the phenomena of che- 
miſtry. It was well obferved by the late excel. 
lent Dr. Lewis, of Kingſton; int his Philoſophical 
Commerce of Arts, « that" it is of great im- 
& e chat theſe two! orders or forms of 
te attraction 


attractior e 1 the EIN | 
00 ſbould be properly diſtinguiſhed and ſeparated 
7 « from each other, as many errors have ariſen, 
ee from applying to one, dae Ae only, as en 
5 in the other.” bop kek LES T9, 
Four illuſtration of pedo dum . 5 
| rica) appearance of the drops of water on cole- | 
"uk leaves, ſeems, at firſt view, to preſent a 
; moſt forcible. objection to my ſyſtem; and yet 
1 b upon more mature conſideration, that 
fact may be aſſumed as a confirmation of it. 
For water, from the ſtrong attraction of its 
- particles to each other, eſpecially, when the quan- 
tity is inconſiderable, and is allowed to fall upon 
an inclined ſurface, does not adhere to that ſur- 
face, but forms itſelf into globules, and runs off, 
till by the breaking of ſome of the drops, or the 
_ accidental remora of others, that ſurface becomes 
- wetted, and then the drops no longer exhibit 
the property above- mentioned. And this is 
ſometimes remarkable, even hots the water falls 
upon ſubſtances, which in other circumſtances 
are much diſpoſed to imbibe it, and to unite 
with it; as when water is let fall from a height 


ü on a ſurface covered with duſt, with flour, &c. 


And a ſimilar ſtate may obtain upon colewort, 


and ſome other large leaves, which are ſmooth, 
and are liable, after a dry ſeaſon, to become 


covered with the fine duſt that floats f in the air "Lu 


of poſiibly. Shag, eaſudes o on the, ſurface of ſuch 
333 leaves 


45 $50 "I . 


which the drops of water falling upon them will 
be, for ſome time, prevented from coming into 
immediate contact with the leaves; but will roll 
off, formed into ſpherules by the intrinſic attac. 
tion of their e as een e off . 
from wood, &. e e 
The Phænomena of Wickler 8 
edtrcibavtiyn will indeed greatly ' illuſtrate: this 
ſubject; for that fluid is very remarkable for the . 
ſtrong attraction of its particles inter ſe. Lou 
may argue, that mercury, falling upon wood or 
marble, forms itſelf into globules upon aecount 
_ of its repulſion from thoſe ſubſtances; but if it 
be allowed to run upon other bodies, to which 
it has a ſtrong affinity, it diſplays the ſame pro- 
perty in various degrees, according as that 
affinity is more or leſs ſtrong; more or leſs power- 
ful to overcome the attraction of its particles - 
inter . and to counteract their diſpoſition to 
form into globules. T hus mercury, poured upon 
gold and ſilver, breaks at firſt into globules; but _ 
theſe: are almoſt immediately attracted by chete *'{ _ 
metals, loſe their mobility, become flat, and; if | 
allowed to continue, amalgamate with the gold or 
ſilver: but, poured upon tin or copper, the mer 
cury ſeparates into globules in the ſame manner, 
as if it was poured on wood or marble. * Theſe 
globules continue a long time perfect, but at 
ow unite with the tin or copper; becauſe the 
e | attraction 


5 ntesien of th theſe two metals to CRIT ie much a 
wWieaker; than that of the perfect metals, and does 
not, for ſome time, overcome the attraction of the 


mercurial particles inter ſe; therefore the glo- 


bule preſerves its form longer. As I believe 
it will be admitted by every body, that no re- 
pulſive power operates between mercury and 
either; of the four metals, which I have men- 
tioned; 1 think it will alſo. be admitted, that 
the lphænomena, to which I have alluded con- 
cerning them, may be ſatisfactorily explained 
upon the principles of my hypotheſis. And if 
this hypotheſis applies ſo well in theſe inſtances, 
it is allowable to extend it to other fimilar facts, 
concerning the powerful or weak action of mer- 
cury on other metals, and even to transfer it to 

explain the appearances, which other fluids pre- 
ſent in parallel eircumſtances. From this ex- 
| ample then J am induced to conclude, that the 5 
attraction of the particles of any fluid inter ſe i 35 
the cauſe, why that fluid forms itſelf into glo- 
bules, when it is in contact with another ſub- 
ſtance of any kind, to which that fluid has no 
chemical affinity or attraction, and thus may 

give that appearance of abhorrence or repulſion, 
by which chemiſts have hitherto been, perſuaded 
to adopt the idea of a repulſive principle, oppoſed 
' 0) Die: of attraction. Remember, that I am 
here ſpeaking folely of chemieal phænomena. 
1 e not. N aonch upon mechanical, 
JW e magnetical 


Eg 
- 
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magnetical, ar electrical attraction or elch . 
| Theſe, eſpeeially with reſpect to magnetiſm and - 
clectricity, are perfectly eſtabliſned. Whether 
there is any mechanical repulſion, independent 


of theſe, or the elective attraction, of which I 
have faid ſo much, may perhaps be diſputed.  - 
By this reſerve, I think, I obviate your o 1 1 0 | 
56 to my theory, drawn from Mr. Melvill's, or 
Myſſchenbroek's experiment of the needle; Pro- 
bably, this phænomenon is connected with other 
principles, than thoſe which chemiſtry will ſup- 
ply. The. ſuſpenſion of the needle depends upon 
its exact level poſition on the ſurface of the 
water, and upon the great extent of the ſurface, 
when compared with the bulk of the needle and 
when it ſinks. Only the lower ſide of the 
needle touches the water, and no part of the upper 
fide is wetted at all; for if any part of the upper 
| fide be ſo wetted that either end is depreſſed, 
the gravity of the different parts of the needle 
not acting ſeparately, but in combination, the 
whole overcomes the reſiſtance of the water, 
and the needle ſinks. In the ſame manner, 
many ſubſtances, ſpecifically heavier than water, 
may be made to float upon water by conſiderably 
5 extending the ſurface. Inſtances of this fact 
are ſo numerous, that they need not be men- 
tioned; and that this is really the caſe in the 
os under: Anon is obvious from. | 


Kt with a fineſt” els atk if we W 
it ſucceſſively with different needles, of different 
ſizes, from the ſmalleſt to the largeſt; we ſhall. 
find the experiment more and more difficult, 
and at laſt impracticable; becauſe, although in 
the ſmaller needles the bulk of the whole bears 
comparatively a very ſmall proportion to the 
extent of their ſurface; in the larger needles this 
is Rot the caſe, and, therefore, the common 
law of ſpecific gravity takes place, and the 
needle ſinks in the water. I have paid a good 
deal of attention to this experiment, both with 
the naked eye, and with a magnifier, and cannot 
ſay: that I am ſatisfied, that Mr. Melvill is ac- 
curate in aſſerting, that the needle is not in 
contact with the water. It forms indeed, as he 
ſays, a bed for itſelf, and depreſſes the water, 
but, if we obſerve minutely, we fee that the 
water touches the lower ſurface or ſides of the 
needle in many minute points. Why the water 
does not come into more general contact with the 
needle, depends probably upon the ſame cauſe 
that diſpoſes water to form globules upon the 
| forface of any highly poliſhed meta}, or almoſt 
any other inflammable ſubſtance: and to the 
explanation of this point the ſame principles of 
chemical attraction, ſo largely inſiſted upon 
in this and my former letter, lend their aid. 
Water, and all watery fluids, have little or no 
ES attraction 5 


attraction to ſubſtances, which contain a large 
proportion of phlogiſton. Exceptions might 
be brought to this poſition, but theſe might 
be ſo eaſily obviated, that the fact may be 
admitted as general. Metals particularly ex- 
emplify this point; eſpecially if they are highly 
poliſhed,” when their ſurface is ſo perfectly clean, 
that all thoſe. properties, which depend upon 
the phlogiſton, are moſt obvious and percepti- 
ble. If water be poured upon a metal in this ſtate, 
it is with difficulty made to wet the ſurface, but 
runs off immediately; or if it adheres, it adheres 
in a diſcontinued and broken manner. Iron, 
when wrought to the high temperature of ſteel, 
peculiarly exhibits this appearance. And ſome- 
thing of the ſame kind may be ſuppoſed to ob! 
tiain, when a ſmall piece of highly poliſhed iron, 
| ſuch as a needle, is laid upon water. Hence 
the needle, though it is ſuſpended on the ſurface | 
of the water, yet does not, except perhaps in 
the very loweſt S of it, en 9 e N 
but in a few points. 1 
Alfter all, I would have it perfe&ly A 
that I by no means pretend to deny the facts, 
which ſeem to evince à repulſive. principle; 
but only preſume to offer my opinion, that in 
chemiſtry, theſe facts may be explained by the 6 
doctrine of ſuperior elective attraction, wit 
out the neceſſity of introducing more principles 
or cauſes, than the facts ſeem to > requIFe. 4a 
e | I am 


1 am __ my ks on your 8 

| conteſt your approbation. If you think they will 
4x all illuſtrate the ſubject, the Society have my 
full permiſſion to do what they pleaſe with 
| them if they ſhould not think they will take 

more room than they deſerve, I ſhall eſteem 

their approbation 2 great honour. But they 

will ſeem to ſtand inſulated and alone, and per- 

haps will not be perfectly intelligible, unleſs 

they are introduced by m ee e e which 

Tn were FONG caule. en e Eg 
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The more 1 reflec upon mn bie *, the more 
I am Convinced” of the power and extent of the 
influence of attraction in chemical phænomena. 
In ſolution, it has been admitted ever fince the 
time of Sir Iſaac Newton ; but there are many 
other facts, which the late experiments on elaftic 
fluids lead us to explain in the ſame manner. 
IT mall, in this letter, only have time to ex- 
1 emplify this poſition, by directing your attention 
to the eireumſtanees, which take place in the 
CALCINATION OF METALS. The experiments of 
Stahl, &c. convineingly prove, chat metals in 
caleination part with the phlogiſton; and thoſe 
of Mr. Lavoiſier mew, that the calx of a metal; 
thus deprived. of Phlogiſton, is not merely an 
inert earth, but that it is the baſe of the metal 
united with the acrial BE or fixed air. It is 
BEE it, a ER: obvious, 


„ a . ah - the PPT IR e 
of the fire expels the phlogiſton from the m: 
tallic earth, Which. then attracts the aerial acid. 
either. floating i in the air, or generated by the „„ 
and continues united with it, till by proper ci 
cumſtances of application the phlogiſton is again 
8 brought to act on the metallic calx, and to unite 
with it; and the aerial acid being expelled the 
metallic is revived. I his, then, is one of thoſe 
caſes of elective attraction, which is varied b ß 
the degree of heat. To prove that what I have 5 
ſaid above is juſt, let us examine another mode 1 
in which metals are deprived of their phlogiſton, -— 
| chat is, by ſolution... A metal, perfectly diffolved _ — 
in its proper acid menſtruum, is. held in ſolution. 
till ſome ſubſtance is added, which has a green 
attraction to one of the ingredients, than theß 
have to each other. Thus, a mild alkali added, 
attracts the acid, and the metallic earth is preci- 
pitated. It is a calx, in all circumſtances the 
ſame, as that obtained by perfect calcination; „„ 
and here it alſo indiſputably contains the aerial „ 
acid. Indeed, we in a manner ſee it take poſ- | 
35 ſeflion of the fixed air in the proceſs; for wien . N 
the alkali is added, and attracts the acid, no effer- _ 5 
veſcence enſues, though we know the alkali parts "0k 
5 with its air, whenever. it unites with an acid. It 1 5 
is therefore certainly abſorbed by the precipitared | , 5 5 
calx, and with; that, by experiment, we find it „ 
united. W if WS add to a e of any 
Vor. . 5 Er pn e 


* 


- 8 8 
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Ads in an RY, avtother: ae dl has 4 5 
ſtronger attraction for that acid, we know that 
the former metal will be precipitated, and the 
latter taken up in its place: and the former will 
be precipitated, not in a calcined, but in a me- 
tallic ſtate; becauſe, in this inſtance, the precipi- 
© tated metal attracts the phlogiſton, of which the 
other metal is deprived by its ſolution. It 
appears therefore that the whole buſineſs of the 
caléination and reduction of metals depends 
upon the laws of fingle or double elective attrac- 
tion, either ſimply in ſolution, or as they are 


affected and varied by heat. It appears too, 
how nearly theſe proceſſes are connected wit 4 


the doctrine of the elaſtic fluids, with which We 


are ſo lately made acquainted; for the properties 
of fixed air are fully eſtabliſhed ; and T think, the 


. more recent experiments of Dr. Prieſtley, &c. 


go near to ſhew, that the hlogilion of metals, 
il not exactly the ſame, is e OPS 0 


nc as inflanniable. air. 85 
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ment. The knowledge of the nature, effects, 


| ſymptoms, and meaſures of theſe reciprocal in- 
fluences, / forms no inconfiderable part of che ; 


ſcience moſt neceſſary to the phyſician, the 
moraliſt, and the diyine. It enters deeply i into 
every ſtudy, of which either body or mind is the 
profeſſed ſubject. And vhatever difficulties may. - 
attend our inquiries, in the way of mere theory _ 
and ſpeculation — difficulties which ariſe from 
the narrow limits of the human faculties, and 
from the abſurd attempt to inveſtigate the 


1 eſſences, rather than the operations, of late ye 


we may acquire from EXPERIMENTS and racrs 
. knowledge, clear 1 in its evidences, certain in its 
| Ton ae and important in its application. 8 5 


Ihe queſtion which I have propoſed to con- 5 
5 baer 1 85 N Fi mind has any kind of vo- 


„ e 
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On the. YOLUNTARY:  Powrn which the Mine 1 - 
able 10 exerciſe over BODILY SENSATION, | Bp 
Toes ers D. D. | Read Nevember ot 


5 HE ü ako . the Koe and is : : | 
mind upon each other i is felt every mo- 
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Barnes on aha Power 


8 power over bodily 3 „ is not . 8 
merely ſpeculative. It muſt be determined by 5 


1 an appeal to facts; and its influence is, in A 
OS high degree, practical and intereſting. 


'S8nSATI0N is generally defined to 1 4 


7 perception. in the mind, excited by 1 means of the £ 
organs of ſenſe, independently on the will,” 


Thus, when my eye is open, external objects 


make an impreſſion; nor is it in the power . 
my mind, if the organ is ſound, to exclude the 


© viſion. In like manner, the touch, the taſte, 
| the ſmell, produce their correſpondent feelings, | 
. which the mind, paſſively receives, becauſe it is 


not able to repel them. If this be true of plea- 
Fant, it is ſtill more true of painful ſenſations. 


80 Over theſe, it is ſaid, the will has no controul. 


| Senſe will be ſenſe; ;, and pain will be pain, not- 

| vithtading all our endeavours to blunt the 
acuteneſs of the. one, and the EH: of the 
other. „ 5 Po 

This ſentiment, 7 RS true to a certain ct — 
is not however ſo abſolutely and invariably true, 


- as to admit of no limitation. Many, ſtrong. facts 


prove, that the mind is not ſo entirely the ſlave. 
of ſenſe, as to have no power at all to ſuſpend, 


or, at leaſt, to moderate its impreſſions. In 


many inſtances, ſhe is able to exerciſe ſome 


meeaſure of that regency, which her nature and 
- _- office authorize her to maintain over her 0 
125 and mortal N 5 | 


ry 


be Wilt over ln. © 


*"Genfation itſelf is probably different in dif- 
ferent perſons. - It depends on the ſtate both f 
the bodily organs, and of the percipient mind. 

It is therefore varied, by age, by culture, and 


by every eircumſtance which can affect the tem . 
Perament, either of the mind, or of the body. 5 : 
Some ſyſtems are naturally more irritable; 5 5 „„ 


others more firm. In ſome, all bodily impreſ- 
ſions are extremely pungent ; in others, compa- 
ratively languid. The ſame habit is probablß 


not equally diſpoſed, at all times, to the endu-— 


rance of pain. The temper of the mind, and 


the ſtate of the nerves, admit of ſo much ine- 


ada that it may demand much greater 


fortitude to Teller, > ar one 8 1 _ | 5 


at another. SSL Cup e 3 

In a. "whatever 985 "fe ma in I. 
TENSE THOUGHT, or rouſes it to STRONG -PASSION,. 
makes it leſs ſenſible to organical impreſſion. . 


ce How: often, ſays Mr. Locke, may a man ob- 0 


= e ſerve in Himſelf, that whilſt his mind is in- 


e renſely employed in the contemplation of ſome . 5 


ee object, and curiouſly: ſurveying ſome ideas 
ee that are there; it takes no notice of impreſſions 
of ſounding bodies made on the organ of 
4 hearing! ? A ſufficient. impulſe” there may be 


. upon the organ; but it not reaching the ob- 0 


. e ſervation of the mind, there follows no per- 
40 „ * : Effects ſimilar to this. Mg. 


* Effay « on Hum. Vad.' Lib: a Ch.g. (LY 
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| Barnes on tht Was, 


. ; 
1 every IT muſt have experienced. For 


5 the ſenſe of cold, or even the feelings of acuter 
| pains, when his attention has been engaged, by 
an intereſting ſtory, an affecting oration, or an 


85 . _ agreeable amuſement?: Of this abſence of mind, 


and of an inattention to bodily wants ariſing 
from it, many curious inſtances are given in the 
life of Sir Iſaac Newton. Buried in profound 
. irstion, that great philoſopher, we are told, 
often remained for many hours together beyond 
the regular time of ſleep, and of meals, equally 
inſenſible to the demands of food, and of reſt; 
5 and ſfomerimes' 1 whether he Had, Eaten. 
or not. 5G I VVV 

But theſe effects are til + more conſpicuous, 
_ the mind is rouſed to STRONG. EMOTION : © 
for passrons, of almoſt every kind, produce a 
_ - momentary. pauſe of ſenſation. How many in- 
5 ſtances have there been, of perſons under ſevere 
fits of the gout, who, upon Tome ſudden alarm, 
have entirely loſt the preſent ſenſe of pain, and 
have made exertions, Which, in their. crippled 
- fate, would have been thought impoſſible? I 
cannot reſiſt the impulſe of mentioning, to the 
Honour of a Britiſh tar, the ſtrong effects Which 
the love of his country, and the ſpirit of 'his 
| . produced upon the late gallant Av- 
MIRAI SaAuND ERS. He had been for ſome time 


laid 3 OE; her e PT. and languor, 
. . 


2 3 


1551 


has not, for a time, forgotten the calls of appetite, | 


3 


| ack _ W 1 eee att - 


A friend, calling one day to ſee him, found bins, 5 
to his great aſtoniſhment, ſtanding to waſh. tne 
ſelf in his ſhirt ſleeves, with all the marks of ö 
fect health and agility! Upon inquiring into 


the cauſe of: this, ſudden change, the admiral 


| _ exclaimed, CE: have received an order from 
e government to take the command of a fleet - 
againſt the Spaniards, and I will not come 


de back again without ſtriking a blow. This 


order was in conſequence of the diſpute relating 0 


to the poſſeſſion of Falkland's Ilands, in. 1771. 


The powerful excitation of this animating ap- 85 


pointment gave, time, a new ſpring to 


the conſtitution of the brave veteran, and AY TOY. 


cured: him a.truce from the miſeries of his ſiti 


| tion. But ſoon after, the rumours of war dying 7 
| away, the admiral funk down e into le 


7 guor and diſeaſe. 8 7 7 1 fy. 3 


n this 1 pn 0 effect was 5 PTE con- 
tinuance, becauſe the paſſion called i into exerciſe T 
was of a lafting nature. There was à great 
object before the mind, which continued i 
mulate its energies for a conſiderable time. In 


5 that moſt humiliating and affecting of all human 


calamities, the loſs of reaſon by madneſs, e 

feelings of ſenſe ſeem to be almoſt entirely „ 

png. The ſcourge, and the knife appear 
to be equally unfelt. The: ſenſe of hunger and 


dee is N Providence having kindly | 
=, wr Un 
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4 endured. 


* iolent Sons, 85 every kids arias: ahi : 
continuance, produce this effect, of ſheathing the 
pungency of ſenſation. Fear, and hope, joy, ? 
and ſorrow, when ſtrongly excited, equally bring 
on a temporary inſenſibility: ſo that a 8 7 


5 ſhall receive blows or wounds, . without! feeling 
ee How plainly 6 does this: ay in „ 


5 . Dev bull: FM be. folk 1 —— 
moſt exquiſite: keennefs? In ſome places, the 


common expreſſions of ſorrow are, to beat the 


head, 10 tear the hair, and in Otaheite to ſtrike 
ſharks teeth deep into their fleſh, thus inflicting 


5 5 wounds, the marks of hugs cat with in- 
5 delible impreſſion. . e 


But though all the 7 hang $6920 z 


7 5 power, whilſt their paroxyſms con- 


tinue, yet the effects produced by them afterwards 
on the ſyſtem, with reſpect to the acuteneſs of 
| ſenſation, are widely different. Some paſſions 
| depreſs the: mind, weaken the tone of the ſpirits, 
and render them feelingly alive to every touch. 
; Thus, fear, and ſorrow, after their firſt violence 
"af ſpent, unbrace the nerves, give acuteneſs to 


Wo Pain, and often convert indiſpoſition into diſeaſe, | 
and . into r. :{Orher pair on 


-the Fenty 


n 5 ©, 
; ELIE 


] 4 
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eee to ot che nt eee gh pain, and. 
_ the impulſes of appetite. Thus, love and joy, 
leave behind them a ſucceſſion of pie 
and fervent emotions, which, ſettling i into habit, 
ſtill continue to diminiſh. the eee of e 


| : SO the elaſtic ſpirit. ; rm | 


In all theſe. inſtances, Ns. Donn 1 80 ths a 
over ſenſation is, if at all, but | imperfeatly 
voluntary. The paſſions are often excited, with- 
out the previous energy of the will. They riſe 

from ſudden and unexpected cauſes. But 
the queſtion before us was principally intended 
to aſk Whether the mind has a diret and 


Can it, by its own energy, 
e ſummon a degree of ſtrength and' elaſticity, - 
Which, ſhall, in any meaſure, Tellems the of 
6 ception of ſenſitive feeling!“ e 
Numerous inſtances ſeem to prove che 3 
ative. For how many perſons have, with the 
full view of pain and ſuffering before them, 
reſolved to brave their utmoſt rage; and, by 
means of that reſolution, have really ſuffered, | 
much leſs than they would otherwiſe have done? 
How many, who have enjoyed compoſure and 
calmneſs amidſt the ſeyereſt tortures? The 
5 examples of Mutius Scævola, and of Portia, are 
well known. In both, the mind ſeems to exert 
a e . dire En over the ſenſe of pain, 


. and 


« immediate. power of diminiſhing ſenſation, - by : 
. mere volition. 


For El 
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and by: its oun ent ſo 5 to. Sk. It, 
as to endure, with apparent calmneſs, what would 
to many M5 Os impoſtble_- fer en nature 
10 ſupport. . 5 | 
We mile, ana; at the! 2 8 * 
- nawural grimace of an old Stoic, crying out, 
«O pain, L will never acknowledge thee to be 
an evil. The attempt to annihilate, or to 
d Biſe ſenſation, is doubtleſs much too high; 
d, in tis degree, borders upon frenzy. 
But d wo not, at the ſame time, to admire 
the heroiſm of a mind ſtruggling to maintain 


its liberty, its peace, its ſelf- command, and 
endeavouring to arm itſelf, by rational and 


moral (5nfluences, againſt the ryranny of appetite, ; 
and of ſenſe ?. And would not this Stoic, who, | 


convinced. that it was in his: power not to be 


55 overeome, is reſolutely determined not to yield, 


feel leſs pain, than one, Who, with a puny and 
timid fpirit, endeavours to fly from the enemy 


"own he dares not meet? Would not 8 15 


5 "vt 7 With the eg Spartan, in wiom 
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e. of ab 501 danger, taught his early W 
125 To ſtruggle patient with ſevereſt tolls ke 


be inſtances of the frm endurance of t torture, = 
35 the North American Indians, would be . 
N N i not ot ſupported by teſtimony, | 
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: aha we cannot b, Ailpucs; | Ht the! moſt 5 1 
ridiculous ſcepticiſm.” If their ſenſations were 
originally equal to ours, one is ready to ſay, He 
it would be impoſſible to acquire that apathyy) 


which. (hey! diſcover. in ſuch dreadful circum- 


ſtances. Let us, then, aſcribe ſomething to 
5 natural temperament, to climate, to habit. But 
mall we not, alſo, aſcribe ſomething to the man- 
netze in in which they have deen accuſtomed to : 
” Prepare. themſelves for ſuch a ſcene? Does nor 


. the idea, inculcated upon them from their earlieſt 
infancy, that it is cowardly to hetray any marks 
of fear, or to utter any complaint, tend to ſtiffen 
the mind againſt the perception of pain, and 
to produce ſome 125 5 at 8 705 Ne 8 5 
5 . W 1 T) 
The Gu nok 5 N wh are 2 
| c could doubtleſs produce many firiking 
facts, in which the reſolute energy of the mind 
has manifeſted its power over corporeal feeling. 
; One inſtance, to Which many of them were 


4 witneſſes, they Will recolle& with pleaſure. 8 An 


old foldier, at the Mancheſter Infirmary, was 
dee years" ago cut for the ſtone." During chat 


dreadful operation, he ugtered oe eule, 5 


but appeared calm, and chearful; and, as ſoon 
as it was. over, inſiſted a long time upon walk-, 
ing to his apartment, for the honour of an d 


in dome * the INE. of . by . 


Micr. Did not that ſenſe of honour ſtupify, | 
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Hh Rabin 468 e iich ay ER foes | 
| higheſt characters on the field of battle? 


Let us behold a Spaniſh ' Devotee; upon 


ſome ſolemn cen laſhing” his bare back 
: | through the | ſtreets with a ſeverity, Which 


almoſt covers him with blood; and, when 


in the preſence of his miſtreſs, redoubling his 
ſttottes with aſtoniſhing fury, ſeeming to feel 
aer of conſcious triumph in proportion to 
he 8 of his ſtripes, and the violence of 
" pain. let us turn our eye to the dread-. 
ful p ce e credible faſtings, and unmerciful 
auſterities; which enthuſiaſts of all ages, countries, 


and religions, have voluntarily endured, and 5 


Which, thus ſanctified and ſweetened by folly, 
they have ſeemed hardly to feel. Who can 
deny, that ſome power reſides in the will, of 
; tempering; and diminiſhing: corporeal ſenſibility ? 5 
II ſuch is the power of falſe religion, we ſhall 
5 uſtly expect a ſtill ſtronger and nobler influence . 


| 5 from that Which is true: nor ſhall we be diſ. 


appointed Hiſtory teems with inſtances of 
thoſe, who, in the cauſe of heaven, have mani- 
0 fected a firmneſs, a ſublimity, a heroiſm of ſoul 
had almoſt ſaid, worthy of their cauſe,” What 
5 "glorious! and animating ſpectacles have been 
ſeen, of men, of women, even of young perſons, 
meeting agony and death, in every form of 
horror which cruel ſuperſtition could invent, 
with a anf, . even with a 88 
1 


oft Will eer Sean; — 46 8 


5 of foul;. b indicated, which Feen, 
the ſentiment we are now endeavouring to ſup- 
port! We deny not the peculiar aid and preſence 
of heaven, in thoſe moments. But we alſo 
maintain, that the ſpirit of true religion, at 
all times a rational, a calm, a manly ſpirit, 
| tends of itſelf to diminiſh the influence of ſenſe, 
and. conſequently. to ee che Pungeney of 
5 ſenſation. 5 | 


Mental e ike tar; of the-ka ts; . 


5 pends 1 in no ſmall degree, upon habit. He who 


= has never. been accuſtomed to exert the authori- 155 


5 affliction. WE 


tative dominion of his will over his ſenſes, will 
be puny and tender. The calls of appetite will 
be, to him, 1 imperious and irreſiſtible. Whilſt the 
man, who has been uſed to deny theſe — - 
„ with comparative eaſe, endure the abſence + 
ol ſenſitive good, and the preſence of ſenſitive 
_ ſuffering. Hence, the. ſuperior fortitude with 
which many of the weaker ſex, whoſe frames 

a ſeem. to be naturally more irritable to pain, 
endure the moſt dreadful operations. And 
hence too, that ſuperior patience, which man- 
kind often ae iro: The, ae endurance of 
But, whatever judgment w we may N upon 
this. queſtion, as to the dire#' and immediate 
| power. of the will over the perceptions of 5 
Liits indire# and mediate influences cannot be 
| e. Whenever w we can Ait 18 eee 
| 1 
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to . ubjofa, 0 or excite. . 40 dit. 5 
ferent natures, both of which are certainly, in 


1 ſome degree, in the power of the mind, we ſo fn = 


leſſen the pangs of corporeal pain. The mere 
_ diverſion of thought, by whatever means, is of | 
- great uſe. It is Probable, that the mind cannot 
receive two perceptions at the ſame inſtant. 
8 moment, therefore, of ſuch diverſion, is 


2 pauſe from ſuffering. Or, if it be, admitted 5 


_ thay they may be iſochronous, yet the effect of 
the one, if of a different kind, will be to dimi- 
niſh the other. If, indeed, both the perceptions 
be of the ſame nature; if, to the torture of bod ily 
pain, be added the diſtreſs of mental anguiſh; 
the one, compounding itſelf with the other, 
. exceedingly inereaſe the ſenſibility. Com- 
pare the feelings of a perſon, ſuffering under 


ſome violent diſeaſe, from the conſequences Of. - 


of his own guilt—with thoſe of another perſon, 

ene the ſame affliction, for the teſtimony 
8 a goed tas in the: woe of 1 or 

hen fonlunion- is rde; CORO will. not 

” eaſily be. diverted.” A ſtronger gale of affection, 

or of paſſion, will be neceſſary to turn it from 


its courſe. And we have already ' ſaid; that 5 


paſſions of every kind, whillt they continue in 
their ſtrengh, are able to produce this effect. 
For the moment, there is little difference be- 
tween Joy and- and a or fondneſs. Thee - - 
| A eng | 


fv 


of the Will our Gr. lien. 
5 udllen coming in of a biet long 1 or an 


alarm for his ſafety, if we ſaw him in the Hof e 


of danger, will equally ſuſpend corporeal feel. 
ing. The tooth-ach ſhall fly away, at the pre- 
| ſence of the operator, or at the tidings of ſome 
happy event. A man, in the paroxyſms of rage 
_ ſhall be, as inſenſible to wounds. and 8 as 1 
pious martyr at the ſtake, 

But let us paſs on beyond . ent . 
vehement excitation, and then, how great the 
difference! Among the paſſions, we muſt, firſt, 
diſtinguiſh thoſe which are of the longeſt conti- 
nuanee; becauſe theſe will produce the longeſt, 
and conſequently the greateſt, effects. Anger 
and fear are ſhort-lived. impulſes. - And, when 
their violence is ſpent, they induce. un. 
and depreſſion. - Hence, though ſenſation 
may be/ ſuſpended by them for a ae, it 


35 will ſoon return with double pungency. — ; 


the contrary, love, joy, and hope are e 

which live longer in the human breaſt, which 

leave behind them a firm and animating As 
and which, therefore, may be expected co eg 1 
f duce effects more laſting and important. 5 


Again, we may diftinguiſh thoſe 9 which ” : : 


center ' themſelves in a narrower, from thoſe 
which expand to a wider, circle the ſelfiſh, . 1255 


the generous and ſublime. Thoſe of the former e 


claſs, after their firſt agitation, are fo far fro: 
i rg the ſenſe or 1 chat they irritate and | 
Dy _ Increaſe. 
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1 | Thus; FR _ Cn mea 15 1e 
5 a Ss upon itſelf, and aggravate all its . 
bene ſenſibilities. Anger, which partakes of. | 
the nature of fear and of grief, and is, like them 
ſelfiſn, has the ſame conſequences. - It makes 
8 5 ws mind ſore, and arritable, | and thus whets the 
Th _ of ſuffering. Love and gratitude, on the 
bother hand, center the heart on other objects ;- 
and if thoſe objects are great, and amiable, and 
© : wortlly, inſpire ſublimity and ſtrength. Thus, 
N eee their whole continuance, they render the 
mind leſs paſſively the ſlave of bodily impreſſion. 
What has not parental affection done, what has 
it not endured, for the ſupport and defence „ 
= itsoffspring ? How amazingly; how long, has 
i it defied danger; and deſpiſed ſuffering, in ſuch. 
2 _ a cauſe! What has not the love of bone 
» | vohintarily conſented to endure } - NE pt | 
Io : The ſublimeſt feelings which can . 10 
7 "a heart, are thoſe inſpired by Religion. For 8 
3 eee carries the ſoul beyond itſelf, and cen- 
ters all its ſtrongeſt affections upon our Creator, 
and, a better world. If theſe be properly, that. 5 
18 habitually felt, they will be moſt friendly 4 
8 ſelf-poſſeſſion, which braces the mind in al {| 
| | its beſt, and moſt laſting energies. Theſe feel! 
= 125 + ings are permanent in their nature, and large in 
. _ their object. And how wonderful are often | 
| _ their effects! In that moſt awful hour of diſ- 


= © nature, when the W is racked with 15 1 
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exp EY agonies, 5 iet and 08 ht W 
Petenten the moſt aſtoniſhing ſpectacles H  - | 
titude, yea even of triumph! The mind, borne _ -- 
* upwards: towards its Maker, has been ane no * 
mile in pangs, and to exult in diſſolu tion. 
The moral influence of this ſentiment i 18 ligbl | 
Intereſting and important to us all. It furniſhes —_ 
an argument in favour of virtue and religion, I 
too conſiderable to be paſſed over in ſilencfte. 
For goodneſs, not only inſpires the pureft ſatis- „„ 
factions, both in the preſent moment, and in 
future reflection, but it actually leſſens the dle. 
gree of bodily ſuffering. It not only increaſes 
the mental enjoyment, but it diminiſhes . 74 
poreal pain. It not only adminiſters the ſweeteſt 
conſolations under diſeaſe, | | bur: it e ehe 
diſeaſe itſelf leſs nave. or eo 
Born into a world e to ſorrow, a in- 5 
e bodies liable every moment to various 
ſufferings, of what value is it, to have our minds 
in a condition able to ſuſtain, and even to miti- 5 
gate the ſharpneſs of corporeal feeling! Of 
what i importance, to poſſeſs a ſpirit firm, vigorous, 
manly! And of what moment, to act under the 
direction of thoſe principles, and under the im- 
pulſe of thoſe affections, which n to rl 
F „ and inward ftrength ! „ 
In order to this, it will be ec to BY] V 
tivate the i of i eee bs wil be  -- 
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_ feRions, which carry the mind heyand i E $0 
manept and noble. 1 — 
: "Stojciliy, which affected to ſecure to ir yora- | 
ries. an exemption from evil, AVE which, in order 


name, not only. took its aim. $00, high, but 
omitted the proper means of atchieying what 


1 is poſſible to attain. It emoined xelolute ſelf- 
15 denial. It eſtabliſhed. the dominion of mind 


- over ſenſe. But it did not expand, or clevare 
the paſſions to their nobleſt objects. Hence, it 
failed in its effec 
has been obſerved, 
firm, muſt. be humble. Pride may. be indeed a 
Ee laſting paſſion—but it is ſelfiſh. And there are 
many moments in the preſent life, when the high | 


that a mind which would be 


ſenſe of dignity muſt yield to humiliating. Cir. 


-  . cunaſtances, to the conſeignlnels of. NEARER. and 

= ol ill deſert. „„ 

But the nobler n which 9 before 

 mentio! ed, improve by time, and meliorate by 
habit. 25 The foul, whole : better affections are 


cCeentered upon Proper objects, increaſes in in- 


Ward ſtrength; it is better fortified againſt. di r 
treſs and pain; and it 18 ripening for a . 


where pain and aun * e 18 vB. ' 
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: _ Janvary 6, 145. 


I 1 with the requeſt of this Society, 

I have. obtained an authentic account of 
| Mx caſe. of the unfortunate. man, who was 
ſo long confined in a coal-pit at Hurſt, near 


Aſhron- under- line. My information, concern- 


ing him, has been communicated by Mr. John 
Lees, of Clarksfield, in that neighbourhood, a 


Gentleman of probity and good ſenſe, who him- | 
felf very humanely aſſiſted che poor ſufferer, 


and collected in perſon, or received from thoſe 
vho attended him till his death; the e 
with which he has favoured me. 


On Saturday the fourth of Desen 41 


7 about eight 0 clock in the morning, Thomas 


H h EL -”- Travis, 
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Travis, a ities, aged twenty-ſeven, deſcended 
into the pit at Hurſt, ' which is ninety yards 
in depth; and ſeveral other workmen were in 
readineſs to follow him. But ſoon after he had 
reached the bottom, the ſides of the pit fell 
in, and he was cut off from all ſupplies of 
the external air. The quantity of earth was 
ſo large, that it required fix days to remove - 
it :: And, on Thurſday, when the paſſage was 
 comſleated, {the foulneſs of the vapours pre- : 
vented any one, for ſome time, from venturing 
into the works. On Friday, ſeveral men entered 
the coal- mine; but not finding Travis, they 
eee that he had attempted to dig his 
way into another pit, at no great diſtance. 
They followed him by the traces of his working; 
and on Saturday afternoon, about four o'clock, 
he heard them, and implored their ſpeedy 
aſſiſtance. When they reached him, he was 
laid upon his belly, and raiſing his head, he 
looked at the men, and addreſſed one of them 
by his name. But his eyes were ſo ſwoln and 
protruded, that they were ſhocked with the 
appearance of them; and they prevailed upon 
him to ſuffer A handkerchief to be tied round 
his bead, aſſigning, as a reaſon, that the light | 
or prove gdangerous and offenſive to him. 
Sal volatile was then held to his noſtrils, and 
ſoon afterwards he complained of the hand- | 


 kerchief, and deſired them to remove th. hey 


„„ complied 
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e with his requeſt; but his eyes were 


then ſunk in their ſockets, and he was unable to 


diſtinguiſh the candle, though held directly 


before him. Nor did he ever afterwards per- 


ceive the leaſt glimmering of light. He aſked 
for ſomething to drink; and was ſupplied with . 
water gruel, that had been previouſly provided, 


of which. he took a table ſpoonful,. every ten 


or fifteen minutes. When the men firſt dif- 
: covered him, his hands and feet were any 
cold, and no pulſe could be felt at the wrift. 


But after he had taſted the gruel, and ſmelled 


at the ſal volatile, the pulſation of the artery 


became ſenſible, and grew ſtronger when they 


had rubbed him, and covered him with blankets. 


He now complained of pain in his head and 
| _ and faid, his back felt as if it had been 
Two men lay by his ſides, to com- 
municate warmth to him; he put his hands 


into their boſoms; expreſſed his ſenſe of itt 


; being comfortable; and Nept, when he was not 
 rouſed to take nouriſhment. In this ſituation 
he remained ſeveral hours, till they had com- - 
pleated a road for his conveyance out'of the pit. 
Whilſt they were carrying him, he had a motion 
to make water and to go to ſtool, but had 
not ſufficient power to accompliſh either. "At 


one o'clock on Sunday morning, he Was brought 
to his own houſe; put into bed, well covered, 


: and fed with chicken broth. But his weakneſs 
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1 him: indifferent te nouriſhment; . He 
continued to doze and fleep;;-. and notwith⸗ 
ſtanding his pulſe ſeemed at firſt to increaſe: i in 
vigour, it became quick about five o elock, 
when he warned them of his approaching end, 
and expired, without a ſtruggle, in à few 
minutes. Though Travis had been aſthmatie 
fo, many years, his reſpiration. was remarked 
+: o be. clear and. eaſy, under the eircumſtances 
: 5: deſcribed. He remained perfectiy ſen- 
_ | fible till his death; but had n accurate ides 
of the duration of his confinement in the pit: 
For on being interragated concerning this point, 
-he- eſtimated the time to have been; only ye 
days,, yet added, thas ha Sought thaſe dane wens | 
8 Wer Jang: „ . 
As the foregoing. account. 15 Sieh ein Jon 
intereſtiog, particulars; I have applied to Mr. 
Lees for further information; and ſhall lay 
| before the: Society the ſubſtance of the e 
nee, returned to my ſeveral queries. 
I. I enquired, what food Travis: had take 
* during the ſpace of twenty-four. hours, before 
he went into, the coal- pit; and have been in- 
formed, that, on Friday morning, he eat a mes 


5 75 of water pottage and milk, to his breakfaſt; 


had roaſted beef and potatoes to his dinner; 


broth and pudding to his ſupper ; and on the 
r Worin . bs re N deſcent : 


uu 166 en 


the time When he Was und; as he gave EY 
' races of it i che men; tvithſtandirg the 
rämtefaction and protruſion of Ris S ( 
. The cmpaſs of the cavity en He bad 
dag, and where he was laid upon his belly, at 


the time when the men reached him, was three 
yards if length, and two in Width. The ſtratum e 
of ebal i& about two feet thick.” There was 4 
còffimtümcdtiotr between - thé place Where he 


wif confmed, and another pit. Bur äs the p 


| ſas wis eighty yards long; and in no part more 
than eight 6r ten inches Wide, the mouth” of the 
being 
pt; and the body of earth, through” which 
he Rad dug, thrown behind him, no circulation 
of air could poſſibly take place. And the truth 


pit alſo, into Which Re had deſcended; 


of this concluſion is evinced by the ſtate of the 


air, in the other pit, to which this paſſage led. 5 
For it Was there ſo foyl as to extinguiſh the 
| candles, Which the workmen carried down, - 


in order. to come at Travis, N By. "ny which. 5 


they denominare, the ee e 1 


1 F e 


Dp, P MO 5, 
inte the cbal- mine, a &p 2 20d e 
| of bread and cheeſe; 

2. TE is not Known hots tis bad Ap 955 
tions" in * this: Wo: pit; nd marks: of chem 
having beem diſcovered? . 
3. hierE is no doubt that ts Fe bet, A 
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VVV ut ubterranean 1 ne migbt, 
1 85 b have been expedited, and the  mephitis almoſt 
| H h 8 - 2 inflantly | 


Ark, 


foe” 


6 3 „ 1 the air varies much | 
in coal-pits, even of the ſame. depth. No 
5 obſervations were made on the 
preſent occaſion; but the ſenſations of Travis 
ſeem to have indicated coldneſs; and his ex- 
tremities never recovered their natural warmth, i 
Moiſture always abounds in theſe mines. 

6. The weakneſs of Travis end, 1 
Hos iving any account of his ſufferings,” either 
from hunger or thirſt. But it was obſerved 
that he was e to drink, at the time when, 


he Was found. 5 1 


„ certain ap 05 Travis FEES no WS og 
with him, in the coal-mine ; and: that there : 
was not any. ſupply. of water, except near the 
mouth of the pit; a place he muſt immediately 
have quitted, and to which he deprived himſelf 
of the power of returning, by throwing. the earth 
behind him, in his progreſs. We may there 
fore preſume, that he paſſed the whole. ſeven, 
ns of 155 e without either meat 
ON drink... To ER a i nds” 10 
be e wy! e . ks 5 e of 
Wor, and ſlakin g in thema Lelßaient . of freſh home 


KR the whole cavity : "the gas would have e 
with the aqueous vapour; been precipitated with it; and 


2 current of atmoſpheric | air ous. ME amen in 0. 
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This affecting cataſtrophe N bei £ 
2 ſtriking manner, with an obſervation f 
Hippocrates, That. moſt of. thoſe, who: neither eat 4 
nor-arink for ſeven days, die within that period. 
And that though [they ſurvive, Jo. as afterwards to 
tale mere, their: Fermer faſting. will prove 
Fatal to them;*, Vet it is evident, that the re- 
mark, of . faithful recorder of facts, was 
founded on experience too limited, to give it 
validity. For we have many well atteſted 
accounts of longer. continued abſtinence, with-⸗ 
out deſtruction to life. Sir William Hamilton, 
in his narrative of the earthquakes i in Italy, A. D. 


1 83, mentions a girl, of ſixteen years of age, 


Who remained eleven days without food, under 
the ruins of a; houſe at Oppido, She had a4 
5 child in her arms, five or ſix months old; who; 
died the, fourth: day. A light, through a ſmall 

5 chaſm, enabled her to aſcertain the time of h r 
8 confinement, and the gave a very clear anemone. - 
of her. ſufferings. . When Sir William Hamilton 
ſa her, ſhe did not appear to be in bad health, 
rh drank eaſily, but with difficulty. ſwallowed. an 
thing ſolid. In caſes of this kind, is it not 

| probable that the body may be ſupplied wine 
fluids from the external air, by the exertion 
TT of ſome. FRA OTE; in the lymphatic. 


48 Ax 


Fi * iv . ” : * ; 3 8 wp 9 15 * ; 
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- \ Hippocrat. Ts e Sed. Ul. « 
. Philoſophical. T ranſactions, vol. LXXIIL p. 169. 
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3 Thus the „ nientiore by b. 8 
Chalmers, wko was gibbeteck ar Charteffowny 
in Math rb, and hit notfting glver hit 
_ afterwards; regularly voided every "ddttfings; 
tin he ed, a lafge qwärtit) of Urinte. The 
| ſpring ſeafon, in SO Carena, is attended 
* with preat noctur nl de ws, whith béifg inthibet = 
by the pores of "the Min; Fifaiſhed the pötr 
| Negrp with 4 ſopetabuhdance 6 Auitls ir the 
- night; and a ſuffetency t6 ſüpppoft perſplitibtr 
in the day. 1 Cifited, fer lohg ce ir ct 
ſulration Wit her Einſttran DH. Eaſbt, ## def 
lady, who'Hbouted under a very ſevere Hentery. 
Her chacoations;” 46 often happens BOY in this 
dE ank in THE diabetes, fur cee SIEGE f Gut 
thy, the liquids which he fWallewWꝭd, Of wit 
chend Baſt BE@ 5 the Ae IE of Ref rods 

Doering #96 of fix days befott Her Marft, fie 
task nd MHA WHATEVER, and: ônfy GE 

" r6iſtened" her touch,” By pectitfs fler Ages 
inte it, after they Had Beerf dipped in Water. 


Ves gt Kharged 1 pin of'utfile once in ride 
ter Hours. 1 am inlined ts copjeckure, that 


tht" moifture of the coal! pit Was favourable to | 
Frabis; Bur How long he tight have fübfiſtec 

uncker wen cireumſtances, it is not poltible to 
gketermine. ft may fwever be prefiimed; that 


bis cath was 1 accelerated han PROD, 


ET the + changes and the hurry which, he vader. 
In bande, life. 5 Va! 3 ith. le : 


7; by a- moderate allowance. of 
nr. F or the acrimony- and putrefaction of 
the humours are obviated by fuck dilution, the 
ſMall veſſels are kept permeable; and the-lutigs _ 

are furniſhed with that moiſture, whiek is efſen- 
tial to the performance of their functions. Fan- 
toenus, a writer ef reſpectable authority, in the 

eſtimatien of Morgagni, relates the hiſtory oſ a 

woman, whe obſtinately refuſed- to take any 
ſoſtenance, except twice, during che ſpace of 
| fifty days, at the end of whieh period ſue died. 


But he adds, that ſhe. wed+ "ner Ja way: of 


drinks. though in; ſmall quantity. Redi; who 
made many experiments, (cruel 3 unjuſtifiable 
in my opinion) to aſcertain the effects of faſting 
on fowls, obſerved, that none were able to fup- 
Port liſe beyond the ninth day; to who drink 
was denied; whereas" one; Ae RH OBE; : 
lived more than twenty days. | 


. Hippocrates. has obſerved, . are 17 55 


more affected by abſtinence than young perfons;; 
theſe,” more than the | ritiddle” aged; and the _ 
middle aged, more tham eld mem Agreeably 
to this aphorifmn, Dante is faid, By his country- - 

wa Morgagoi, to have framed the i R 


F 


3 enen de Selb ee. Wee 3 rin. #7; 


EC 


— 
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* : 5 Ne d on . } ons of Faint, Ge. 
the affecting ſtory of Count Ugolino, a noble- 


man of Piſa, who was confined, with his four 
ſons, in the dungeon of a tower; the key of 
which being caſt into the river Arno, they were, 
in this horrible ſituation, ſtarved to death. And 
they are repreſented by the poet, as dying at 
different periods, according to their reſpective 


ages.“ Travis, being in the prime of life, was 


— freed to bear the extremities of want better than 
he could have done in the ſtate of adoleſcence, 


hen the body calls for conſtant” nutriment, to 5 


ſupport its growth. But of what he felt we are 
left in uncertainty, as he declined,” through - 
eee to give any relation of it. There 1 F 
Tonſtitutions, which do not ſuffer much pain 
Om wo a hunger. 1 have a CER 5 
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As On 70 vie wing: 2 Korp of Count Vogels, as eite d 


| by Dante, i in his thirty- third Canto, I find that Morgagni 5 


is miſtaken in ſuppoſing the incidents of it conformable 


io the obſervation of Hippocrates. Nor is the poet to be 


condemned, as deviating from truth or nature; 5 becauſe 
the power to endure famine maſt depend no leſs upon the 
tate of health and ſtrength, than on the age of the ſufferer. 
The following lines are copied from the i of this 
Poems by the Earl of Carliſle. < 42 e Kt a 


No the N morning roſe; my eldeſt b 
F. ell at his, father s feet, in accent wild,. ry & 
- Struggling v with pain, with his laſt derung breath, 

e Help me, my fire,” he cried, and ſunk 1 in death. 
1 ſaw the others follow one by one, 


Heard their last 1 and their . aan. 5 | : 
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by a young phyſician. from Geneva, . a 
he was a ſtudent at Montpelier, he faſted three 
neh and four days, with no other refreſhment 
than a pint. of water daily. His hunger was 
keen, but never painful, during the firſt and 
| ſecond days of his abſtinence; and the two 
following days, he perceived only a faintneſs, 
when he attempted: either bodily or mental 
exertion: N ſenſe of coldneſs was. diffuſed over 
his whole frame, but more particularly affected 
the extremities. ' His mind was in a very un- 
uſual ſtate of puſillanimity; ; and he experienced 
a great tendency to tears, whenever he recol- 
lected the circumſtance, which had been the 
occaſion of his faſting. During the whole period, 
the alvine excretions were ſuppreſſed, but not 
thoſe by the kidney: And at the cloſe of it, his 
ſkin became tinged with a ſnhade of yellow. The 
firſt food he took was veal broth, which had 
ſomething of an intoxicating effect, producing a 
glow of warmth, and . raiſing his ſpirits, ſo as 
to render him aſhamed of his deſpondency. Per- 
| haps i in the caſe of Sextius Baculus, as recorded 
in the Commentaries of Cæſar,“ the extraordinary. | 
courage and proweſs which he ſuddenly. exerted, 


might be aided by the. exhilarating effect of ſuſ- 5 
tenance, which, under ſuch circumſtances, it is 


probable he would no longer decline. The fact 
5 5 6 8 08 evinces, Ty nelther. his enen nor r the 
8 | © Deel Bello Gullico, W 
SS | deli 
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— 09166 Mfittof Powiey We; 
| ſenſations of unge had been ſo violent, as mel 


do impair his ftrength of body or vigour of mind. 
_ Pomponius | Atticus, the celebrated friend of 


Cicero, who put a voluntary end to his life in the 


ſeventy- ſeventh year of his age, by refuſing all 
food, appears to have experienced caſe from his 
 diforder, rather than any | acute ſufferings by 
famine.* From the former circumſtance it has 
been conjeftured, that he did not wholly. deny 
IEC uſe of water, or of ſome other diluent. 
But though a few example 


adduced, we have the evidence of numerous me- 


lancholy facts to ſhew, chat the preflure of want of | 
agonizing to che human frame. I have talked,” “ 
ſays an ingenious writer, © with the captain - 

* ſhip, w who was- one of fix, that endured" it in 
its extremity, and who was the only perſon that 
, had not loſt his ſenſes, when they received ac- 
, cidental relief. He aſſured me his pains, at firſt, | 
* were ſo great, as to be often tempted to eat 
<a part of one of the men who died, and which 
E the reſt of his crew, actually for ſome time, lived 

& upon: He faid;- chat during the continuance of 
_* this Parexyſm, he found his pains'inſupportable, | 
and was deſirous. at one time, of anticipating 
char Seren which he TOE ORE Bur 


-- 4 die cum n bidyd-cibo 15 abſtinuiſiet, ſabito 8 
fit, leviorque. morbus eſſe cæpit: tamen propoſitum nihilo 
ſecius peregit. Itaque die quinto, poſtquam id confilium 

inierat, N Corn. Nepos 3 in Vit. Pomp. Attic. 
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s of this kind "may be 
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4 ſixth days (for they had water in the ſhip, which 
cekapt them alive; ſo long,) and then he was in 
a ſtate rather of languar, than deſire ; nor did 
<« he much wiſh for food, except when he faw 
others eating; and that for a While revived his 
The latter part of the time, when his health was 
ec almoſt deſtroyed, à thouſand ſtrange images roſe 


* 2 < upon his mind; and every one of his ſenſes he- 


; «.gan to bring him wrong information. The moſt | 
- «. fragrant perfumes appeared to him to have a fetid 
e ſmell; and every: thing he locked at tock a 

| 4 creeniſh hue, and ſometimes a yellow. When 
he was preſented with food by. the ſhip's com- 


« pany, that took him and his men up, four of - 


. whom died ſhortly after, he could not help 
looking upon it with loathing inſtead of deſire; 
and it was not, till after four days, that his ſto- 
F mach was brought to its natural tone; when the 
& violence of his N returned, Jos: 4 or Ws 
canine eagerneſs, ”*- 
To thoſe who, by. their: occupations, « are. en- 
ſo to ſuch dreadful calamities, it is of ſerious | 
importance to be inſtructed in the means ef 
| alleviating them. The American Indians are ſaid 
to uſe a compoſition of the juice of tobacco and 
the ſhells of ſnails, cockles, and oplters calcined, | 


| * gee Goldlmihts auen of f the Banth, ol II. p. 126. 
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whenever © 


2 480. Dr: — on the 1855 of Fo min , 6. 
whenever they undertake a long journey, auc 
are likely to be deſtitute of proviſions. It is 
5 3 the ſhells are not burnt into quicklime, 1 

burt only fo as to deſtroy their tenacity, and to 
I - render them fit for levigation. The maſs is dried, 
and formed into pills, of a proper ſize to be held 
# between the gum. and lip, which, being gradually 
| diſſolved and ſwallowed, obtund the ſenſations 
2 both of hupger and of thirſt. Tobacco, by its 
nmarqptic quality, ſeems well adapted to counteract . 
the uneaſy impreſſions, which. the gaſtric Juice : 
makes on the nerves of the ſtomach; when it is 
empty: And the combination of teſtaceous po VW-. 
ders with it may tend to correct the ſecretion that 
is ſuppoſed, by an eminent anatomiſt, to be the 
chief agent in digeſtion, and which, if not acid, 
E 7 is always united with acidity.“ Certain at 
ðÿdö !! is, char their operation is both grateful 
5 and ſalutary; for we find the luxurious inhabitants 
of the Eaſt Indies mix them with the betle nut, 
to the chewing of which they are univerſally and 
immoderately addicted. Perhaps ſuch abſorbents 
may be uſefully applied, both to divide the doſes, 
and to moderate the virulence of the tobacco. 
For, in the internal exhibition of this plant, 5 
much caution is required, as it produces ſickneſs, 
. vertigo, cold clammy ſweats, and a train of 
other formidable eee ee bois: ent in u too | 


3 os Mr. john Hunter“ paper, on 118 digeſtion of — 
5 the Romach after death, Philoſ. Tranſact. for ach 


late 77 
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5 lanes 4 quantity. During the time of war; . „ 
impreſſed ſailors frequently bring on theſe maladies, | 
that they may be admitted into the hoſpirals, and 
teleaſed from ſervitude. It would be an eaſy _ 
and ſafe experiment to aſcertaih 'the efficacy,, and - 
to adjuſt the. ingredients of the Indian compoſition, | | 1 
which I have mentioned. And 1 am inclined 
to believe, that the trial would be, in ſome degree, 
ſucceſsful, becauſe 1 have repeatedly experienced, 
; In-- the courſe of | my Profeſſional practice, that 1 
ſmoking” tobacco gives relief, in thoſe habitual. ” 
| pains'of the ſtomach, which appear to ariſe fromm 
the irritation of the gaſtric ſecretions. The like 
effect is ſometimes produced by increafing the 
flow of ſaliva, and ſwallowing what is thus dic. 
charged. * And 1 have elſewhere related the caſe x | : 
of a Gentleman, who uſed. to maſticate, pe 
| hours daily, a piece of lead, which, being neither 
hard, friable, nor offenſive to the palate, ſuit- 
ed his purpoſe; as he thought, better than any 
other ſubſtance. He continued the cuſtom many 
years, deriving great eaſe from it, and ſuffering no 
ſenſible injury from the poiſonous' quality of dhe 
| metal. On mentioning this fact to a navy ln. ,; 
geon, he acquainted me, that the ſailors, when in l 
I hoe ieee are wont to e da by no: „„ 


”- A lady, in 9 r , was rel "oF 7 5 

chronic pain in the ſtomach, by chewing amara dulcis,  ' 
after various other remedies had failed: And I have ſeen |  ' | 
good effects from the ee _aromaticus, e in the 3 CC 
ae. | 1 I 


* 


ercival on the 2 of Famine, 6 | 
ing a takes in their mouths. A more innocent 
mean might be deviſed; but the efficacy of this 


eyinces, that the ſalivary glands are, for a While, 


capable of furniſhing a ſubſtitute for drink. When 


2 ſcarcity of water occurs at ſea, Dr. Franklin has 
adviſed, that the mariners ſhould bathe themſelves 


in tubs of ſalt- water: For, in purſuing the 


5 amuſement of . he obſerved that; how- 
ever thirſty he was before immerſion; 
_ continued! ſo afterwards; and chat, though he 


he never 


ſoaked himſelf ſeveral hours in the day, and 


3 Kverel days ſucceſſvely, in falt-water, he perceived 


quence of it, che leaſt taſte of ſaltneſs 


in his month. "He allo further ſuggeſts, that he 


{ame good effect might perhaps be derived from 
dipping the ſailor's apparel, in the ſea; and ex- 
Preſſes a confidence that 35 e of: ee 
cold would enſue. "— 

To prevent the calamity of 8 at . it 5 8 


3 0 propoſed, that the powder of Salep ſhould 
| * conſtitute. part of the 
Company.“ This poder, and portable ſoup, 
Jiſſolved in boiling water, form à rich thick 
Jelly; and an ounce of each of theſe articles fur- 

|  Hiſhes one day's ſubſiſtence to a healthy full grown | 
man. Indeed, from the experiments which I have 
| made. on Salep, I have reaſon. to believe the ſup- 

1 poſition well founded, that i it contains more nutri- 
tious matter, in ace 90. its bulk, than oy | 


xrovifions of every ſhip's 
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. into e about the lie of a common n nut.“ e 
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other eee production, now uſed as food.“ 

It has the property, alſo, of concealing the nauſe- 
cus tafte of ſalt- water; and conſequently may be 
of great advantage at fea, when the ſtock of freſn 
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water is ſo far conſumed, that the mariners are put 


upon ſhort allowance. By the ſame mucilaginous 
quality, it covers the offenſiveneſs, and even, in 
ſome meaſure, corrects the acrimony, of ſalted and 
putreſcent meats. But, as a preſervative againſt 7 
hunger, Salep would be moſt efficacious, combined 
with an equal weight of beef ſuer. By ſwallowing | 
little balls of this lubricating compound, at proper 
intervals, the coats of the ſtomach would be de- 
fended from irritation: And as oils and mucilages 


ate highly nutritive, of flow digeſtion, and indiſ- 


bpoſech to paſs off by perſpiration, they are peculi- 


arly well adapted to ſupport life, in ſmall quanti- 


ties. This compoſition is ſuperior in ſimplicity, + 
and perhaps equal in efficacy, to the following 

one, ſo much extolled by Avicenna, the celebrated 
Arabian phyſician; to whom we are indebted for 
the introduction of rhubarb, caſſia, tamarinds, and 
ſenna, i into the Materia Medica. Take ſweet Al- 


. monds, and beef ſuet, of each one pound; of 


ee the Oil of violets two ounces ; and of the rodts 
© of marſh mallows one ounce : Bray theſe ingre- 
te dients together, in a mortar, and form the maſs 


. x 


{6 See the Author's n. Medical 24 Taporimiencal; | 
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. fat is ſingularly powerful in aſſuaging 
the mbſt acute ſenſations of thirſt; as appears 


- from the narrative of the ſufferings: experienced 
4 by thoſe, who were confined in the black hole 
at Calcutta. A hundred and forty-ſix perſons, 


: exhauſted by fatigue and military duty, were 


there thruſt together i into a chamber of eighteen . 
| cubic feet, having only two windows, ſtrongly 
| barred with i iron, from. which, ina cloſe ſultry 


5 night, and in ſuch a climate. as that of Bengal, 
ile or no circulation of freſn air could be 


*. 


: enjoyed. In a few minutes, theſe unhappy 
wretches fell into ſo profuſe a perſpiration, that 
an idea can hardly be formed of it; and this 


was ſucceeded by a raging thirſt, which increaſed 


in proportion as the body was drained of its 
moiſture. Water! Water! became the univerſal 

. cry ; and an old ſoldier on the outſide, through 
pity, furniſhed them with a few ſkinfulls of it. 


Bur theſe ſcanty. ſupplies, like ſprinklings on 


the fire, 11 ved only to feed and increaſe the 


flame. From this experience of its effects, Mr. 


Holwell, their chief, determined to drink no 
more; and kept his mouth moiſt, by ſucking 
the perſpiration, out of his ſhirt ſleeves, and 

5 catching the drops as they fell from his. head 

and face. You cannot imagine, ſays he, how 
unhappy. I was, if. any of them eſcaped. me. 

He came into the priſon without his coat, the 15 
ſeaſon e too HOES to bear it: And one of his - 
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aiferable companions, obſerving the expedient 
he had hit upon, of allaying his thirſt, robbed 
him, from time to time, of a conſiderable part 
of his ſtore. This plunderer, whom he found 
to be a young Gentleman in the ſervice of the 
Eaſt India Company, afterwards acknowledged, 
that he owed his life to the many comfortable 
5 draughts, which he derived from him. Before 
Mr. Holwell adopted this mode of relief, he 
had attempted, in an ungovernable fit of thirſt, 
to drink his own urine : But it was ſo ene 
bitter, that a ſecond taſte could not be endured; 
whereas, he aſſures us, no Briſtol water could 
be more ſoft and pleaſant than his perſpiration.* 


And this, we may preſume, conſiſted . 
of animal fat, melted by exceſſive heat, and 


exuding from the cellular e chrough. | 


Bo che pores of the ſkin. 8 5 
Perſons who have bars; e to . 05 
2 are ſoon reduced, when ſupplied only 

| with the farinacea. Several years ago, to deter- 
mine the comparative nutritive powers of dif- 
ferent ſubſtances, an ingenious young phyſician, | 
of my acquaintance, made a variety of experi- 
b ments on himſelf, to which he unfortunately fell 
_ a ſacrifice. 1 have been informed, that he lived 
a month upon bread and water, and that, under 
rhis regimen of diet, he every day diminiſhed | 
| much e But laſt N a e ; 


. 
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456 * Percival o on the Era, f Fade, G. 
ol 965 at Edinburgh, confined himſelf, . 4 


5 longer ſpace of time, to a pint of milk, and 


half a pound of white bread daily: And he 
aſſures me, that he paſſed through. the uſual 
labours of ſtudy and exerciſe, without feeling 
any decay of health or lernst and without 
any ſenſible loſs of bulk. * The cutaneous, 
urinary, and alvine excretions were very ſcanty. 
during the whole period; and the diſcharge : 
of fæces occurred only once in a week. In this 
caſe, the oily and Gs cn? pages of the milk 
| probably furniſhed a larger proportion of aliment, 
and at the ſame time A hen to check the 
waſte, by perſpiration and other diſcharges. For 
oleaginous ſubſtances are retained long in the 
body, by their viſcidity. Ruſſel, in his 
Natur i Hiſtory of A ele that in 
5 che ſeaſons when oil abounds, the inhabitants, | 
by: indulgence. in it, are diſpoſed. to fever, and 
affected with infarctions of the lungs ; maladies 
\ which indicate both retention and obſtruction. 
Milk has been ſuſpected, by ſome, of producing 
ſimilar effects, though in a ſlighter degree; and 
e the We f e rms * | OY ON TO 27 88 7 Be 


2 e S bi 8 e . . ; 2 


_ The Endung fact, 850 by Haller, Re the powers 
of milk, in ſmall: quantities, to ſupport life; 3 but does not 
_ aſcertain how far it ſupplies or obviates the waſte of the 
| body. Lactis in diem libra, tres femine, 4 nivis ruing obrute 
per 37 dies vitam ee e HALLER. ELenent: 
5 Pursioros. Sl. 1 5 IPs 8 8 0 | 
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; forbidgen to aſthmatics.” From my own te 


experience I ſhould preſume, that it is commonly 


much longer in paſſing by the kidneys, than 


bother liquids; and analogy would lead us to 
the ſame. concluſion, concerning its influence . 


1!’ 6,9 ee, 
Gum arabic might 8 a | pads ſobſtiture; Gr 


. ſalep, in the compoſition, which 1 have recom- 
+ mended. And as it will give ſuch. firmneſs to 
the maſs, as to require manducation, the ſaliva, 


by this means ſeparated and carried into the 


ſtomach, would further contribute to aſſuage the 5 


ſenſations both of hunger and of thirſt." We 
are informed, by à traveller of veracity, that 


the Abyſſinians take an annual j journey to Cairo, ; 
. to ſell the products of their country; and that, 
as they paſs. over vaſt deſerts, the duration of 


their rout is no leſs uncertain than a voyage at 


ſea. In the year 1750, the caravan had con- 


\ 


; ſumed all their proviſions, and were under the , _ 


neceſſity of ſearching amongſt their merchandize, 
lor ſomething wherewith to fupport life, under 


that extremity. . They found a ſufficient. ſtock 


4 of gum arabic; and more than a thouſand per- 


ſons ſubſiſted upon it ſolely, for the ſpace of two 


7 months. The caravan arrived in ſafety at Cairo, 


5 without having ſuſtained any extraordinary loſſes, 
either by hunger or diſeaſe.* This gum, com- 
1 e with fugar and 9 whites of eggs, has 


8 855 » Hallelquit' Voyages in the Lomas, p. 55. 
N h 1 4. GS been 
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been: 3 extolled 1n France, dos: the name . 
of paTTIGUMO, as a remedy for catarrhal de- 
fluxions. I have ſeen cakes made of theſe in- 
gredients, and think they might very well be 
applied to the -purpoſe of obviating hunger. 
f They are not periſhable in the hotteſt climates; * 
may be carried about the perſon with con- 
2, venience, and though very tough, are pleaſant 
tc the taſte. In the formula by which they are 
made, the proportion of ſugar is too large, and 
that of gum arabic too ſmall, if the maſs be in- 
tended to aſſuage the cravings of appetite. Ac- 
cCording to my information, the receipt is as 
 » follows, Take of fine ſugar four ounces; and 
of gum arabic ane ounce :. Levigate them well 
together, and. add half an ounce of roſe. water; i 
-and of the whites. of eggs a ſufficient quantity. 
0 attempts to recoyer thoſe who have ful. ; 
. fered under the calamities of famine, great cir- 
: cumſpection i is required. Warmth, cordials, and 
: food are the means to be employed; and it is 
cevident that theſe may prove too powerful in 
ꝛ— rhei operation, if not adminiſtered with caution 
x and judgment. For the body, by long faſting, 
s reduced to a ſtate of more than infantile debi- 
lity; the minuter veſſels of the brain, and of the | 
| other organs, collapſe for want of fluids to di. 
5 tend them; the ſtomach and inteſtines ſhrink. | MW ' 
: in their capacity; and the heart languidly vi- 
5 | brates, having ſcarcely ſufficient energy to pro- | 
)) wee 
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pel the ſcanty.” eue blood. Under en 
circumſtances, the treatment of Travis Was pro- = 


per, with reſpect to the application of heat, by 
placing on each ſide à healthy man in contact 


with him. Paediluvia or fomentations might, | | 
alſo, have been uſed with advantage. The tem- 


perature of theſe ſhould be lower than that of 


the human body, and gradually increaſed, ac. 


cording to the effects of their ſtimulus. New 
milk, weak broth, or water gruel ought to be 

employed; both for the one and the other, as 
nutriment may be conveyed i into the ſyſtem, this 
Way, by paſſages, probably the moſt pervious 
in a ſtate of faſting, if not too long protracted. 


7 « A lad at New-market, a few years ago, hav- DE 


ec ing been almoſt ſtaryed, in order that he — 
ce be reduced to a proper weight, for riding 4 
*© match, was weighed at nine o'clock in the 
“morning, and again at ten; and he was found 
[ to have gained near thirty ounces in weight, 
- « in the courſe of an hour, though he had only 
e drank half a glaſs of wine in the interval. The 
<« wine probably ſtimulated the action of the 
te nervous ſyſtem, and incited' nature,” ' exhauſted 
e by abſtinence, to open the abſorbent Pores be” 


ee the whole body, in order to ſuck in ſome 3 
' © nouriſhment from the air.” * But no ſuch ab- 


, as 1 1 can be expeſted, | in a fate of 


Ls 


* vine v Watſon' s Chemical uE vol. in. 55 101. 
VVV „ extreme 


1 — 


extreme 1 0 emaciation, . in- 
duced; becauſe the lymphartics. muſt partake of 
+ the general want of tone and energy. And not- 
| withſtanding the ſalutary effects of wine, in the 
aäeaſe of the jockey, who, it is likely, had been 
reduced by ſweating as well as by abſtinence, 
ſuch a ſtimulant might prove dangerous, and 
even fatal to one in the ſituation of Travis. I 
| thoyld, therefore, adviſe the exhibition of cor- 
' dials in very ſmall doſes, and, at firſt, conſider- 
hbly diluted, Slender wine whey will perhaps 
ET | beſt anſwer this purpoſe ;. and. afford, at the ſame 
„5 eaſy and pleaſant nouriſhment... When 
N the ſtomach has been a little ſtrengthened, an 
egg may be mixed with the whey, or admini- 
ſtered under ſome other agreeable form. The 
yaoolk of one was, to Cornaro, ſufficient for a 
meal. And the narrative of this noble Venetian, 
EE. 7 whom a fever was excited by the addition of 
only two ounces 6f. food to his daily allowance, 
3 ſhews, that the return to a full diet ſhould be 
conducted with e caution, and * n mow 
5 ee „„ 5 
F copeponeh;: dF 1 my commentary 1 85 Wen 
5 e ren to an undue length, yet I can- 
not cloſe it, without ſoliciting the attention of 
the Society, to one additional circumſtance, in 
the caſe of T ravis, peculiarly intereſting in its 
cConſequences; viz. the eaſe with which he 
breathed, for a conſiderable ſpace of time, air 
JJJ%00(ÿ ITO 
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too impure for candles to burn in, and which 
the men, who went in ſearch of him, durſt not 
venture to inſpire. As he had been long aſthma- 


tic, we may reaſonably conclude, from his ſuffer- 
ing ſo little, that the commonly received opinion 


4 


of the /uffocating nature of the mephitis or choak- 


_ damp, that it deſtroys the elaſticiry of the air, 
and: occaſions a collapſion of the lungs,” is with- 
out foundation, notwithſtanding all the reſpec- 
table authorities, which may be advanced in 
ſupport of it. Indeed, from the phænomena which 
attend the extinction of life, in thoſe to whom 
ſuch vapours have proved mortal, it is evident, 


that the poiſon acts chiefly an the nervous ſyſ- Z 


; tem. i The vital principle | ſeems: to be arreſted, 


and „ 5 
even without a ſtruggle, and, poſſibly, - without 


any antecedent pain. Pliny the elder was found, 


x after the fatal eruption of Mount Veſuvius, ex- 
actly in the ſame poſture in which he fell, with | 


the appearance of one aſleep, rather than dead: 
Habitus corporis guigſcenti quam  defunfto Auiliore 
Some perſons killed by foul air in a cellar at 


3 


1 


; Paris: were ſtiff We Wa ee ben: | | 


| We che hiſtory ons 2 man, who; was a et 
from apparent death, produced by a Amir 


: "20 and I e e he e 1 acicken - | 
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pain nor oppreſſion ; ;' but that at the point fy 
- when he was loſing his ſenſes, he experienced 
2 delightful kind of delirium.“ If, under ſuch 
ee this perſon could be Waieieney? 
collected to notice his feelings, the teſtimony is 
deciſive, that opprefſion was not one of them; and 
. conſequently, that he could not ſuffer from ſuffoca- 
tion. And the account receives ſome confirma- 
tion fm what Dr. Heberden ſays, in his lec- | 
tures on poiſons, that he had ſeen an inſtance, i in 


which the fumes of charcoal brought. on the ſame 


_ delirium, which hen-bane, and other intoxi- 
cating vegetables produce. Abbe Fontana 
breathed / 2 certain portion of inflammable air, i 
not only without inconvenience, but with un- 


uſual pleaſure. He had a facility in Gilating the 


breaſt, and never felt an equally agreeable ſenſa- 
tion, even when he inhaled the pureſt dephlo- 
giſticated air. But he ſuffered greatly from this 
gratification, in a ſubſequent experiment: For, 
having filled a bladder with about three hundred 
and fifty cubic inches of inflammable air, he 
began to breathe it boldly, after diſcharging the : 

' atmoſpheric air, contained in his lungs, by a 
violent expiration. The firſt inſpiration produ- | | 


c eed a great o oppreſſion: Towards the middle of 
the ſecond, he was obſerved to become very. 
T pale, and objects appeared confuſed to his eyes: 


e he made a x third 8 His 


. Rosier Obſervations de * „ rpädse. Jan, 5 1771. 5 
TY TP, . denen 
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. . Percival on as Alis, « Famine; Sc, 493 . : ” 
- a now failed, he loſt his ſight. entirely; SS 


fell upon his knees, and. ſoon afterwards upon 


the floor. His reſpiration continued to be effect- 
ed with difficulty and pain, as if he had a weight 
upon his breaſt; and he did not e e recover 
before the ſucceeding day.“ 51 
In this inſtance, ſome Gees of 8910 was 15 pro- | 
bably induced, in the nerves of the lungs, by 8 
ſudden action of concentrated inflammable air, 
conveyed into the veſicles, forcibly emptied of 
atmofpheric air. For in ordinary reſpiration, 
about thirty-five cubic inches of air are inhaled 
and exhaled; but in a violent expiration, the 
air diſcharged may amount to ſixty cubic inches. T 


In the caſe. of Travis,. it will be. remembered, 


3 


that the air was. ſufficiently. ſalubrious, when h 


went down into the coal-pit ; that by. eee 
it became gradually noxious; and that his ner- 5 
vous ſyſtem muſt therefore have been progreſ-. 
fively habituated. to its influence. This is con- 
formable to the obſervations. of my friend Dr. 
- Prieſtley, who diſcovered, that if a mouſe can 
bear the firſt ſhock of being put into a veſſel, | 
filled with artificial gas, or if the gas be in 
ereaſed by degrees, it will live, a conſiderable 
time, in a ſituation which would prove inſtantly | 
fatal to other mice. And he frequently noticed, 
that when a number; of mice had been NE, 
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in a given quinity of infefted air, feel Aan, 


the putrid 2 
giſton, introduced into the ſyſtem \ with, the 
aliment, and become effete; and that ts air 
we breathe acts, on this occaſion, as a nenſtruum: 
We are alfo affured, by an able chemiſt; that the 
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5 convulſions. 


Mb [Or phil 


geit; ; that i it iS the offics of the FRE: to carry 8 = 
Iuviiem, or to diſcharge the phlo- 


quantity of air, phlogiſticated by 4 man in a 


minute, is equal to that, which is phlogiſticated 
by: a candle in the ſame ſpace of time.“ Hence 


it might be preſumed, that Ike fupplies of at- 


moſpheric air are eſſential to reſpiration and 
_ combuſtion.” But the experience of Travis 
proves che fact to be ot 
miners generally try the falubrity of the ſubter- 
ranecus air, by the teſt of a lighted candle, yet 
We are informed by Mr. Keir, that he has ſeen 
them working in the ſhaft of a coal-pit, feveral | 
| yards below that part where the candle was ex- 


erwiſe.F And though 


tinpguiſhed. Indeed it was obferved by Mr. 
Boyle, - and has fince been confirmed by Dr. 


5 85 Prieftley, that an animal ds Hye: neatly,” i 2 


> Wo hoes 8 ; 4 79 5 | : 
oat: Ses Crawford on wat ste, f. 6% 5 . 
92 5 Do. Prieſtley informs me, that he has lately beſtowed 


5 particular attention on a kind of air, in which a candle : 


5 burns, but i in which a mouſe will not live. 


%%% quite 


quite, as log in air; in which a lang died 


out, as in common air. There muſt be ſome 
power, therefore, it ſhould ſeem, in the living 
ceconomy, to free the body from redundant phlo. 
giſton, by other emunctories than the lungs: or 


a ſmall 


ytion of atmoſpheric air may ſuffice, 


for this purpoſe, in extraordinary: Envergenciey, | . 


and for a ſhort period of time. This accom-. 
modating faculty, if I may ſo expreſs it, is evi- _ 
Ade in various other 1 And e . 


R LES 


3 we are now. treating: 1 mean, che equality 


of temperature, which the body retains, in 


. great extremes of heat and cold. A Ruſſian 


Boor, in the winter ſeaſon, daily experiences all 


theſe varieties of air, of heat, and of cold, with- 
out inconvenience. = When labouring out of 
1 Watz. he is expoſed. to the inet of froſt EY 


3 


hut, which cage only of one cloſe „ 


never ventilated during fix. months, he feeds | 


upon ſalted fiſh or fleſh, and afterwards repoſes 


on a greaſy. mattreſs, placed over an oven, in 


5 which billets of wood are burned. In this 
ſituation, he is literally ſtewed, with his . 


family, who. live in a "conſtant ſteam, not offen ; 


| hive to themſelves, . but ſo groſs and noiſome, as 


to be dg ſupporiable. oY. a N 5 


OM see Phil, raf vol, Lxym. 25 622. 
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The Senne 8 1 4 . town | was 


many reſpects, nearly reſemble the foul. air TY Ly 


a Ruſſian cottage. Yet thouſands enjoy in ita 


-- tolerable ſhare of health, though we admit the 
truth of the poet's deſeription, as well as the 
. propriety of His, Tara 80 the delicate 0 5 
e %%% ͤ 5 


Ve who, did this Severity world Pf os wear . 
en free of pain, of cares a mind; e fn 
Fly the rank city, ſhun VVV 
Breathe not the chaos of eternal ſmoke, . 
And volatile corruption, from the dead, 

The dying, fickening, and the living wan. 


xhaled, to ſully heaven” 8 eee dome 5 TG { 7 
Vith dim mortality. „%% ͤ;́ẽè1ĩT]!! © STE 3 
n hab been found, 7 ker that The : 


| fumes emitted by almoſt every ſpecies of burn 
5 ing fuel, are fatal to animals, when applied i in 


. ſufficiently concentrated ſtate. I have com- 


puted, that three hundred tons of coal are every 
day conſumed, in the winter ſeaſon, at Mancheſ- | 
- Rr The: factitious gas, generated by its com- 
buſtion, muſt amopnt at leaſt to one third of this : 
quantity; it is probable that the ſmoke, pro- 


ceeding from it, conſtitutes another third part; 


and: both together are capable of occupying 5 
ſpace of very wide extent. Now -if it were not 
for the diſperſion. of theſe vapours by wind, the 


LD es of 188 cas rain, and the influence = 
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of other cauſes, which reſtore ſalubrity to the air, 


reſpiration could not be carried on, under ſuch 


circumſtances, And we may obſerve that froſty 


| weather, which is generally ſerene and without 
wind, always proves extremely oppreſſive, and 


ſometimes even fatal to aſthmatic patients, in 
great cities. Indeed the rate of human mortality | 


bears a pretty near proportion to their magni- 


tude and population: And 1 have ſhewn, in 


another work,* that there is an aſtoniſhing dif- 


ference between the expectation of life in Man- 


cheſter, and the country immediately ſurround- 


ing it, although the inhabitants of both are ſub- 
je ro the ſame viciſſitudes of weather, carry on 


the ſame manufactures, are ſupplied with pro- 


viſions from the ſame market, and by their free 
intercourſe, are almoſt equally liable to attacks 
of ſmall-pox, fevers, and other epidemics. 

It is evident, therefore, that habit, however i it 
may abate, cannot entirely counteract the bane- 


ful operation of bad air. And thoſe will feel 


its pernicious effe&s moſt ſtrongly, in every 


ſituation, whoſe nervous ſyſtems are endued with 


: more than ordinary ſenſibility. Such perſons I 


would caution not to indulge. their curioſity in 


the inſpection of unwholeſome manufactures, 
nor in viſiting mines, caverns, ſtoves, hoſpitals, 


| or e Several Gentlemen.) in this e 
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will recolle& that the late Dr. Brown ſuffered, 
'in a very acute degree, by accompanying two 
foreigners of diſtinction into the duke of Bridge- 
' water's. works, at Worſley. It happened they 
were the firſt, who entered the tunnel, on that 
day. The candles, which they carried with 
them, were obleryed to burn very dimly; but 


5 neither the paſſengers nor the boatmen experi- 


enced any difficulty 1 in reſpiration. After remain- 
ing in the coal pits a conſiderable time, they pro- 
ceeded to Warrington; where Dr. Brown was 
attacked with violent pains, which ſhifted ſud- 
dienly from one part of his body to another. a 
Small purple ſpots overſpread his ſkin ; his 
throat became ſo tumefied as to render ſwallow- 
ing difficult; and great proſtration of ſtrength, 


| with a low fever enſued. The doctor was ſub- 


ject ta the anomalous gout, had once a para- 
lytic complaint of long continuance, and hence 
we may conclude that his nervous ſyſtem was 
endued with peculiar irritability. He was not, 
| however, the ſole ſufferer ; for one of the fo. 
reigners was affected with ſimilar petechiæ, but 
attended with little pain or diforder.  _ 

[Laſt year a general alarm was ſpread, in his | 


_ neighbourhood, concerning the danger, ariſing 


Bm the noifome effluvia of certain cotton works, 
to all employed, or who had communication 


with thoſe employed in them. But the good 
| ſenſe and humanity of the proprietors, aided 


1 hs e oi OR 1 exertions 15 our 
magiſtrates, have. quieted theſe apprehenſions, 
by removing, in no inconſiderable degree, the 


cauſes from which they originated, And, I truſt, 


. 


2 The following Paper, printed and diſtributed by the”. 
"order" of the Magiftrates, will ſhew the Wenke taken 
on this ee Gee b . — 


counTY or LANCASTER: 


. repreſentation, of a very alarwäng nature, having 5 
been made by Lord Grey de Wilton, and a great num- 
ber of the moſt reſpectable inhabitants of the townſhip. 
and neighbourhood of Radcliffe, in this county, to the 
gentlemen to whom the following letter is, directed, of a 
malignant fever, which was ſuppoſed to have originated in 
the cotton-works there; they took the liberty of deſiring 
Dr. Percival, and the other Medical Gentlemen of Man- 
cheſter, to take upon themſelves the trouble of making 
ſuch enquiries, as they ſhould think neceſſary, in order to 
aſcertain the cauſes to which it was owing; and the moſt 
proper. methods to be uſed, to prevent the. further ſpreading 
of the contagion. Much to the credit of the phyſicians, 
they undertook the taſk with the greateſt alacrity; went 
over to the infected place eee 1 aud, Whos Selling 

1 was the Rt ewes 5 5 


5 7 l F * 4 "INS . F 8 : 2 * * 1 
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„„ Sauvzr Crowes, jun. 
e een ene, 
DoxninG RASBOTHAM,. 3 

I AND ED 
M. Basar, 


Hs Majedy's Jakices of the Peace, 185 the County P Palatine 
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| 8 „ . Orkan 
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the factories are now tolerably well ventilated, 


ſopplied with purer oil, and kept 1 in a ſtate of 
Strater cleanlineſs.” | Still,  hoyeyer," the delicate 


4 


GanTLEMEN, „„ on ear: 


We have taken into SEE moſt Jelibarats 5 
your very humane and judicious requiſition ; and we ſhall 
now lay before you the reſult of our inquiries, concerning 
thoſe igtereſting objects, which you have propoſed to our 
_ Inveſtigation. We have fully ſatisfied ourſelves, either 
from attual obſervation, or au thentic teſtimony, that a low, 
putrid fever, of 2 cofitagious nature, has prevailed many 
months in the cotton-mills, and amongſt the poor, in the 
townſhip of Radcliffe. We cannot, however, aſcertain, 
whether this fever originated in thoſe 'works, or was im- 
ported into Radcliffe from ſome other parts of the county, 
But though this point remain doubtful, we are decided in 
our opinion That the diſorder has been ſupported, dif- 
fuſed, and aggravated, by the ready communication of 
contagion to numbers crowded together; by the acceſſion 
to its virulence from putrid effluvia; and by the injury 
done to young perſons through confinement, and too long 
continued labour; to which ſeveral evils ny cotton-mills | 
have given occafion. 8 

© Theſe evils, we truſt, are not withour e na from 

: the benevolent attention, which the proprietors of the Rad- 
_ cliffe-works have ſhewn to the ſick and infirm under their 
charge, we may reaſonably preſume to hope, they will be in- 
duced to adopt the following praRieable- regulations, from 
motives of policy, humanity, and juſtice, | as well as from 


be reſpect, which is due to your authority. 


I. All the caſements of the windows, and the three large 
weſtern doors of the cotton-mills, ſhould be left open every | 
night: The ſame regulation ſhould take place, during the 
receſs from PRs at noon; "ne as 8 eaſements ſhould 


and valetudinary incur a riſque in viſiting them; 


For foul air, though it contain not any conta- 


gious particles, may yet poſſeſs a virulence, 
that is capable, in particular habits, of pro- 


ducing fever. Like certain poiſons, it effects 


an 


be 33 5 open, in hs hours of 1 as may be compatible 


with carrying on the operations of the machinery. 


II. The caſements are too ſmall; being in dimenſion, 


only about one fixth part of the window. They are like- 
wiſe placed high, and parallel to each other—a poſition 


obviouſly unfavourable to complete ventilation: for the _ 


inlet of the air ought to be lower than the outlet. 


III. Several fire-places, with open chimneys, ſhould be | 
erected, at proper diſtances, in each work- room. The 


ſtoves, now employed, afford no ſufficient paſſage for the 
offenſive vapours generated i in the rooms; and increaſe the 


contamination of the air, by the effluvia which they emit, 
Turf would be the cheapeſt, and alſo a very ſalutary fuel; 


for it conſiſts, chiefly, of the roots of vegetables; and 


yields, in burning, a ſtrong, penetrating, and pungent 
ſmoke, which is likely to prove as good an antidote to 
contagion, as that of wood 1 is WEL to 1 Tow TG; 


experience. ; 


1V. The rooms Gould: be daily Pg 421 tha Fe 
waſhed, at leaſt once every week, with Rrong lime-water 


or with water impregnated with the ſpirit: of vitriol, or 


the acid of tar. The walls and cielings may be ſcraped 


and whitewaſhed, at firſt, every month, and afterwards, 
twice or thrice yearly. Lime freſh burnt, and as ſoon as 


it is ſlaked, muſt be uſed for this purpoſe, and the waſh 


laid on whilſt it is hot. 


V. During the prevalence of the preſent ran; the 
apirimants ſhould be pete Long weekly 8 8 5 tobacco. 
5 K k 3 85 An 
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an inſtantaneous change in the nervous tem, 
by which the organs of ſecretion are diſturbed, 
- and' the ſecretions themſelves corrupted. N 
common precautions, therefore, ought not to 
be neglected by thoſe who expoſe themſelves to 
the influence of ſuch vapours. The valetudina- 


Brimſtone would, perhaps, be more powerful, TL, in 
burning it gong an acid, which Wi be 3 ee to 
the cotton. | 

VL. Great attention 1 to ok paid to ibs privies 
They ſhould be waſhed daily; and ventilated in ſach*a 
manner, that the ſmell ariſing from them, ſhall not be 
perceptible i in the work- rooms. 

VII. The rancid oil, which is employed in 0 15 1 \ 
nery, is a copious, ſource of putrid effluvia. We appre- 
hend, that a purer oil would be much leſs unwholeſome, - 
and that the additional expence of it would be fully com- 
TS penſated, by its ſuperior power in diminiſhing friction. 

VIII. A ſtrict obſervance of cleanlineſs ſhould be en- 
Zonal. on all who work in the mills, as an efficacious 
-mean of preventing. contagion, and of preſerving health. 
It may alſo be adviſeable to bathe the children occa- 
_ fionally. The apparel of thoſe who are infected with 
the preſent fever, ſhould be well fumigated, before it is 
again worn. And the linen, &c. of the ſick, ſhould firſt 
be waſhed in coll water, leſt the ſteams ariſing from heat 


communicate the diſtemper to the perſons engaged in that 


operation. Crofter's lye, when it can be procured, is pre- 
ferable to water. The bodies of thoſe who die of the 
fever, ſhould be cloſely wrapped in pitched cloth; and 
interred as ſoon as propriety or decency will permit. 
: Smoking tobacco will be an uſeful preſervative to the 
ſuperintendants of the works, and to others expoſed to 
| iesion, who can e it ink convenience, * 5 
IX. 


Dr. Percival on the Efets of Famine, &c. 303 
Ty, eſpecially, ſhould not enter the works with 
an - empty ſtomach, ſhould previouſly fortify 
themſelves by a glaſs or two of wine, and coun- 

teract the ſedative operation of the putrid - 
miaſms by the ſtimulus of hartſhorn, eau de 
luce, or PRE . applied to the 

| 9 


% 


TX. We earneſtly recommend a longer receſs from la. 
bour at noon, and a more early diſmiſſion from it in the 
evening, to all who work in the cotton-mills. But we 
deem this indulgence eſſential to the preſent health, and 
future capacity for labour, af thoſe who are under the age 
of fourteen. For the active recreations of childhood and 
youth are neceſſary to the growth, the vigor, and the 
_ Tight conformation of the human body. And we cannot 
excuſe ourſelves, on the preſent occaſion, from ſuggeſting 
to you, who are the guardians of the public weal, this fur- 
ther very important conſideration, that the riſing gene- 
ration ſhould not be debarred from all opportunities of 
inſtruction, at the only ſeaſon of life, in which 8 can 
h Be properly improved, 


We have the OR to ts, with the higheſt eſpe,” 
GENTLEMEN, your moſt faithful, 
and obedient humble ſervants, 


THOMAS PERCIVAL, M. D. 

JOHN COWLING, M. o. 
ALEXANDER EASON, M, b. 
EDwOoO =. M. D. 


* 


"MANCHESTER, 
© Ottober 8, os 


- 


e Our relpeclable . Dr. Mainwaring and 
Dr. Mitchell, are abſent from Mancheſter at this time. 
s K k 4 en 


50 Dr. Bae on the A0, of Faimine, G. 
noſe. But theſe volatile ſubſtances are to be ſuf... 


, 


fered, as much as poſſible, to riſe ſpontaneouſly, 


and not to be drawn forcibly into the noſtrils a. | 
For by ſuch inhalation the noxious atoms, float- 


ing in the air, will be conveyed to the olfactory 


_ nerves, with additional energy; and, being 
lodged in the ſchneiderian membrane, they may 


exert their baneful powers, when the action of 


the antidote ſhall ceaſe. To this cauſe is to be 


aſcribed that permanency of offenſive ſmells, 


Which makes us ſenſible to their impreſſion, 
ſome time after our removal from their ſource. 
And, when this impreſſion is no longer per- 


ceived, in the ordinary courſe of reſpiration, it 


may often be renewed by that effort which we 


5 letter ſhall be printed and diſtributed, ſo that every part 
of the community. may receive the benefit of their ſalutary 5 
a admonitions, a ſtrict attention to which is moſt earneſtly | 


denominate ſnuffing. In this way, I apprehend, 
and not ſolely from abſorption, the fact is to be 


explained which Mr. Howard has related, that 


his phial of Fänger, after uſing | it in a oy priſons, 


"Manchefter Michielmas Seſfons, OE 
The magiſtrates of this connty, aſſembled in their gene- 


ral quarter ſefions at Mancheſter, impreſſed with the obli- 


gations they are under, have directed the clerk of the peace 
to give their public thanks to Dr. Percival, Dr. Cowling, 
Dr. Eaſon, and Dr. Chorley; and to take care that · their 


| een by the court. By order of the court, 


Janss Tavion, 


e Here of the pracy for the county of Lancaſter. 
| became 


f 


5 4 12 ** TIES 
TO Ru 
. 58 N g 
_ {2 * 4 — * 1 4 


"Dr: Percival on tbe 8 Fase Ge. | 4 | : OT 


: cas intolerably diſagreeable to him. When 


a malignant contagion prevails in hoſpitals, 
goals, or pariſſi work-houſes, it is to be feared 
that the preventives, I have recommended, 
will afford no adequate ſecurity. They may, 
however, be of ſome avail; and it would ſurely 

be raſhneſs and preſumption to neglect them al- 

together. But firmer grounds of confidence 
may reaſonably influence the minds of thoſe, 

who are led by official or profeſſional duty to in- 
cur ſuch dangers. I have been frequently 
ce aſked,” ſays the humane writer whom I have 
juſt. quoted, and with whoſe words I ſhall now 
cloſe this commentary, © what precautions I 
ee uſe to preſerve myſelf from infection, in-the 
te priſons and hoſpitals which I viſit. I here; 

ee anſwer, that next to the free goodneſs. and | 
e mercy of the Author of my being, temperance 
cc and cleanlineſs are my preſervatives. Truſting 
« in Divine Providence, and believing myſelf in 
cc the way of my duty, I viſit the moſt noxious . 
e cells; and, while thus e 1 Jour uo 
cc evil. 7 * 


# e's 


* 


Howard on Priſons, p. 431, 8vo. 1780. 


Rxsvrr of ſome OksERVA Tons made by BzxJamin | 

4 _ _Rvsn, M. D. Proress0R of CHEMISTRY in the. 
| Univerſity of PHILADEL PHIA, during bis Attendance 
05> PHYSICIAN. GENERAL of. the Mrriraxv 
Hosprrals of rhe UniTED STATES, in the late 
; War, Communicated by Mr. Thomas Henry, 
F. R. S. Sc. Read OZeter 5, 1785. „ 


1 A. THOMAS HENRY. 
DEAR SIR, — 5 7 

© 5 incloſed obſervations are at your 
1 fſervice. Inſtead of dilating them with 
theories and caſes, which would add only to 
the number of books, but not to the ſtock of 
facts, J ſend them to you in as ſhort a compaſs 
as poſſible. They are not ſo fit for the public 
eye as 1 could wiſh; but if you think them 
. "of a place in your Tranſactions, 8 1 
yy are 1 to them. „ 
© Be red, Dear Sir, obs great regard of 


Your friend and humble ſervant, 


BENJAMIN RUSH. 


8 75 225 5 5 
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Rrsvrr of OBSERVATIONS, G. 


1 The princlond diſeaſes were putrid fevers. 
Men, who came into the hoſpitals with pleuriſies, 
rheumatiſms, &. ſoon loſt the types of their 
original diſeaſes, and b or died, with 
the gon fever. 5 

This putrid fever was aſton artificial, *pro- 
5 by the want of ſufficient room 8 clean- 
lines. e ; ; 

3. It always ee moſt, and with the 
worſt ſymptoms, in winter : a free air, which 
could only be obtained in ſummers always 1 | 
vented or checked it. | 

4. Soldiers, billited in privace 1 clara 
it, and generally recovered ſooneſt from all their 
diſeaſes... A HA | 

5. Convaleſcents, a drains foldiers, were 
moſt expoſed to putrid fevers. _ 75 
6. The remedies that appeared to do ant 
| ſervice in this diſeaſe, were tartar emetic in the 
beginning, gentle doſes of laxative ſalts, bark, 
wine, (two or three bottles 4 day in 2 55 11 | 
and fal volatile. 

7. In all thoſe caſes whos the contagion was 
received, cold ſeldom failed to render it active. 
Whenever an hoſpital was removed in winter, 
one half of the patients generally ſickened in 
the way, or ſoon after their arrival at the place 
to "which they v were ſent. | 5 
1 | . The 


* 
"A 


ö Ault TS 
Bs The army, when it I; in ar, was 


always more ſickly, than when it lay in the open 
air: it was always more healthy, when kept in 


os motion, than when it lay in an encampment, 


9. Militia officers, and ſoldiers, who enjoyed 

1 health during a campain, were often ſeized with 

fevers upon their return to the Vita Mollis, at 
their reſpective homes. There was one inſtance 
of a militia captain, who was ſeized with con- 

vulſibns the firſt night he lay on a feather bed, 
after lying ſeveral months on a matraſs and on 
the ground. The fever was produced by the 
ſudden change in the manner of ſleeping, living, 
cc. It was prevented, in many caſes, by the 
perſon lying, for a few nights after his return 
to 5 family, on a blanket before the fire. 

5 I mer with ſeveral inſtances of bubos, and 
| 3 in the throat, as deſcribed by Dr. Don. 
Monro: they were miſtaken by ſome of the 

= junior ſurgeons for venereal ſores, but they 
8 yielded to the common remedies of putrid feyers. 

11. Thoſe patients in putrid fevers, who had 

large ulcers, and even mortifications on their 

backs or limbs, generally recovered. 

1 There were many inſtances of patients 


= in putrid fevers who, without any apparent 


ſymptoms of diſſolution, ſuddenly fell down 
dead, upon being moved; this was more 
© i 3 the 8 when they aroſe to go to 
. 15. Thoſe 
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eſcaped fevers, and diſeaſes of all Kinds, © 
14. Lads under twenty years of age, were 
ſubject to the greateſt number of camp diſeaſes. 


5 The ſouthern. troops were more ſickly, : | 


than the northern or eaſtern troops. - 
16. The native Americans were more ou 
than the Europeans. | 


17. Men above thirty and ug five 1 


of age were the hardieſt ſoldiers in the army. 


Perhaps this was the reaſon, why the Europeans 


were more healthy, than the native Americans; ; 
they were more advanced in life. 

18. The troops from Maryland, vi 
and North Carolina, ſickened for the want of 


ſalt proviſions. Their ſtrength and ſpirits were 


only to be reſtored to them by means of ſalt bacon. 


I once ſaw a private in a Virginia regiment throw 


away his ration of choice freſh/ beef, and give 
ſeven ſhillings and ru nine 8 8 aids a 188 8 
bas ſale meat. 
19. Moſt of the Seeing; 1 5 888 in 

our hoſpitals, were occafioned not ſo much by 
actual want or ſcarcity of any thing, as by the 
ignorance, negligence, &c. in providing neceſ- 
ſaries for them. After the parveying, and direit. 


ing apartments were ſeparated (agreeably to the 
advice of Dr, Monro) in the year 1778, very 


= of the American army died in our hoſpitals. 


AP PEN. 


. Dr. Ruſbs Olfervations. | + 18 569 | 


5 3. Thoſe officers, who wore flannel ſhirts, | 
or waiſtcoats next to their ſkin, in general | 


— 1 
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BXTRACT\ FROM TRE 
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. WEDNESDAY, MAY 11, 1785. 
THOMAS PERCIVAL, M. D. &. IN THE HAIR 


Th hs Ce” 9 RE ey OE | a PHY * 5 3 5 
The following xzcvLaTIONs were read. 
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-, H 8 1 a ſa med o of the Sis of fees 
1 * guineas, be given to the author of the 
> beſt experimetal paper, on any ſubject relative to 

Arts and Manufactures, which. ſhall. have been 
delivered to the Secretaries, and read at the 
ordinary meetings of the prongs fo 5 8 ths laſt 
Wedneſday in March 1785. Fr 
ce That the adjudication of _ premium FR 
referred to the committee of papers; that their 
deciſion ſhall be made by ballot; and that the 

5 megal ſhall be delivered, by the prefident, to the 
perſon to whom it ſhall have been ene or 
to his repreſentative. | 


oe. 


8 e 


A b F E N D L x. „ 


ec That if the eons to whom. the meh) ſhall : 


have been adjudged, be not one of the Society, 


his name ſhall be enrolled i in the lift of BORE Bs 


members. 5 


e encourage the exertions 95 young men, 8 
who attend the meetings of the Society as 


viſitors, That a ſilver medal, of the value 


of one guinea be given to any one of them, 
under the age of twenty-one years, who ſhall 


within the year, have furniſhed the Society 


with the beſt paper on any ſubje& of literature 
or philoſophy; and that ſuch adjudication ſhall 


be made TE the committee : of e | 


hive theſe la och had been read, the 


| eg on thus 1 ne Society: 


\OENTLEMEN, i 


In conſequence of the n e W 
now been read, I am called upon officially to 
give you information, that the gold medal has 
been unanimouſly adjudged to Edward Huſſey 
Delaval, Eſq. for his Experimental Inquiry into 


the cauſe of the permanent colours of opake bodies: And 
that the filver medal has, with the ſame unani- 


mity, been aſſigned to Mr. Thomas Henry, Jun“. 


for his Review of the Controverſy between Henry 


Cavendi io ou F. As 8. and Richard Kirwan, Eig. 
F. R. S. 


«So * 


K K. 8. ao 10 ie 8255 of the 4. |; mince „ 
een air, in phlogiftic proceſſes. Re 
I congratulate you on the Cariifattion which 
3 A © you muſt feel, from theſe pleaſing and honour- 
, «gle teſtimonies of the benefits reſulting. from 
our inſtitution. We have eſtabliſhed a Society 
which, in its views, combines practice with 
ſpeculation; and unites, with the culture of 
ſcience, the improvement of the arts; Caſt your 
eyes bn the lift of communications, which have 
been recited and diſcuſſed in this aſſembly, ' and 
yon will clearly perceive the variety, extent, 
and importance of the objects, which our eſta- 
blliſhment comprehends. It was my wiſh. and 
intention to have drawn, from that liſt, a Hyſte- 
matic retroſpect of the progreſſive. advances wwe 
have made in philoſophy and literature. But the 
mort ſpace of a fortnight, to one, occupied as : 
1 am, with numerous and preſſing engagements, 
is inadequate to ſuch an undertaking. And I 
| - mouth content myſelf with offering to your can- 
did attention, the Review of Mr. Delavat's Me- 
moir, ien . bias ders 1285 e to o the 


I. * 


8 wy epitawe. of Mr. Dales. e 3 - 
> read, the Preſident, after the concluſion, addreſſed. the 
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AS the repreſentative 5 Mr. Delaval, —_— | 
ance precludes 1 his, perſonal attendance, | on 

| reſent. occaſion, 1 deliver to. You, in the 
name of the Literary and Philoſophical Society, 
| this Medal, the moſt diſtinguiſhed mark of ap- 
ptobation, Which we have to beſtow. I 0 me- 
rit the honours of Science, and of the Arts, . 
a jult and noble object of ambition; and to 
confer ben, I am perſuaded, is, at this 1 
felt both as a privilege and a A; by the. 
memberg of our Inſtitution. „ 

When you tranſmit to Mr. Base the well 
earned reward of his deſert, let it be accompa- 
nied with an earneſt requeſt, that he will proſe- 
cute the reſearches, he has ſo happily begun; 
and that he will communicate to this Society 
the further diſcoveries, which his face and 
7 ingenuity myy accompliſh. - „ 


re Ms. THOMAS HENRY, Junios. 
FROM a ſage in 8 = is above 
my praiſe, I turn, with cordial ſatisfaction, to 
5 Vous TE. © jj 8 one, : 
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one, whoſe. proficiency in the knowledge of 
nature reflects a luſtre on his youth. And I 
preſent to You, in the name of this Society, 6 
the honourable mark of distinction, Which has 
been unanimouſly adjudged to your merit. To 


- foſter riſing genius; to incite the ſpirit of emu- 


lation; and to give energy to the powers of the 
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f human mind, by calling them forth into early : 
exerigon, : are amongſt the moſt important ob 
jects « of our Inſtitution. And I cannot better 


fulfil my official duty, than by indulging the 
friendly feelings of my heart, in. urging. vou 
to perſeverance, induſtry, and ardour in the 
purſuits of ſcience... Copy the fair example 
Which Heaven, with peculiar fayour, has ſet 


5 before you ; "elevate. your ambition to the true 


dignity and perfection of your nature; and 
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in every ſtudy extend your views to the final 

| deſignation, of your faculties, which are: not 

8 limited to this tranſitory ſcene, but muſt here | 
be trained for Immortality. 
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i that civil mulcts, which had their origin in the earlieſt Saxon times, 
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